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A MEDICAL-SOCIAL CLINIC 

Progress in the organization of saenbhc medicine has been 
made through differentiation of function, based on speaal knowl- 
edge and speaal skill The institutionahzmg of the practice of 
mediane has made this special knowledge and speaal gVill 
available to a large number of persons In this process of organ- 
ization, however, medione lost what is well recognized as an 
essential element in successful medical practice— a personal 
knowledge and a sympathetic understandmg of the patient and 
of the soaal conditions of his life 

The general trend of medical treatment dunng the past twenty 
years has been distmctively away from pilk and powders 
Hygiemc hvmg, with carefully regulated diet, rest, exercise, or 
work, IS often more effectiie than specific drugs The doctor 
must diagnose and prescnbe, but successful treatment m a great 
multitude of cases requires that the patient become a partner 
in the treatment The diabetic patient cannot be successfully 
treated unless his co-operation is secured m mamtainmg rigidly 
a restneted diet The orgamc heart case cannot be controlled 
by drugs alone, the patient must leam to live within his limita- 
tions The patient with scoliods must himself cany on the 
prescribed exercises persistently The psj’dioneurotic patient 
wnll be greatly helped if he is furmshed wath some interesting 
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occupation These pnnaples are well recognized by physiaans 
in their pnvate practice 

Now, the function of the soaal worker in the hospital is to 
obtain for the ph}r5iaan such information concerning these per- 
sona] and community factom as is essential to prognosis and treat- 
ment, and, by her wisdom and skill in adjustmg environment, 
m influencmg, guidmg, and controlhng the patient’s conduct, 
to make that treatment effective 

The following analysis of the combmed medical-soaal diag- 
nosis of a ten-year-old Syrian boy, dischaiged from the hospital 
“Reheved,” illustrates the mterrelation of the function of the 
doctor and the soaal worker 


[ Personal 


1 


Medical-social 

diagnosis 


Environniental 


3 Physical' 


Poor home, thud floor, 
crowded distnet 
Inadequate food 

Second floor school rooms, the 
crowded street only playground 


Half-orphan 

Mental ' Mother incompetent 
Lack of discipline 


The physiaan detennmes factors numbered 1 and 2 The 
soaal worker may contnbute to No 2 by brmging to the doctor 
facts about the patient’s behavior m border-hne mental cases 
The doctor on the staff of a big dispensary chmc has not time 
or opportumty himself to secure factors numbered 3 and 4 
They must be detemuned by a knowledge of the patient, his 
home, his work, his companions, his mterests, and it is here 
that the soaal worker becomes necessaty A correct prognosis 
or an mtelhgent plan of treatment often cannot be reached with- 
out a knowledge of all these personal and environmental factors — 
the patient’s physical and mental condition, his physical en- 
vironment, and the mental atmosphere m which he hves In 
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the case used for illustration the prognosis, as well as the treat- 
ment followed, were matenally modified by the report of the 
social worker concemmg these conditions It was found neces- 
sarj', m the hght of this additional information, to place the 
patient m a foster home, where he was kqit for several months, 
until his heart was in good condition, and until habits of h^^ng 
had been estabhdied that might prevent a recurrence, while 
supennaon, both medical and soaal, was necessaij’^ for several 
j-ears The soaal worker took the responsibihty of seemg that 
the patient came r^tdarly, at appomted tunes, to the di^ensary 
The following cases are presented as lUustratmg the bearing 
of the soaal facts on prognosis, and the mterrelation of soaal 
and medical treatment 

Case A. — M , a man of forty-seven, native of Ireland, 
freight handler, was admitted to the male dime on August 12, 
1914, following hemorrhage of the lungs 

Family history taken by the doctor at the dime diowed 
nothmg significant. Patient was said to ha\e two brothers and 
two asters in good health His wife was “well,” and he had five 
“healthy” children 

The patient’s habits were essentially normal, his past medical 
history negative, except that he had “cou^ed for years,” and 
“more m the morning ” There was a history of a loss of 10 pounds 
in waght durmg the pre\ious three months, occasional mght- 
sweats, some vormtmg of greenish substance On August 11th, 
the da} before admission to the chnic, he had raised a large 
quantity of blood, which had led him to se^ medical aid at the 
hospital 

A diagnods of pulmonai} tuberculosis, moderately advanced, 
was made, and the patient was referred to the Sodal Service 
Department to arrange for his admission to a sanatorium 

The patient w as loath to give up his w ork because of his feel- 
ing of responsibiht} for his family, but, after a home viat, he was 
persuaded by the soaal worker to accept interim care m a local 
hospital, pendmg admission to the state sanatonum 
The sodal history disdosed the following facts 
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The family consisted of a wife, age forty-one, a daughter, age 
eight, a daughter, age six, twin boys, age four, and a baby girl of 
seventeen months 

Patient had lived on a farm m Ireland until the age of twentj'- 
five He was said to have had rather unusual school advantages, 
m view of his soaal status and the commumty m which he hved 
He emigrated to this country at twenty-five From that timp 
he had done vanous kmds of unskilled labor, had worked steadily, 
and had usually done rather arduous and poorly paid work 
At this time he was receiving $13 80 a week There were no 
savings The mcome was obviously not suffiaent to provide 
the proper amoimt of nounshmg food The family vere living 
in a relatively comfortable house, which was scrupulously clean, 
and the wife, an Amencan by birth, was, apparently, a capable 
woman, who used what she had to the best advantage 

Patient had no appreaation of the necessity of well-ventilated 
sleepmg rooms Dental hygiene he entirely neglected, he was 
otherwise dean about his person 

None of the relatives were m a position to assume finanaal 
responsibihty for the family 

The mother gave a history of one of the twms havmg been to 
a local dispensary six months earlier Inquiry at the dispensary 
disdosed the fact that at that time a diagnosis of pulmonary 
tuberculosis had been made, but no treatment had been given, 
and the case had not been followed 

The wife and children were brought to the chmc for examma- 
tion The medical report w’as as follow s 

Mother (forty-one years), quiescent tuberculosis of lungs 

Katharine (eight years), tubercular glands 

Margaret (six years), tubercular glands 

James (four years), tuberculosis 

Fred (four years), tuberculosis 

Mary (seventeen months), tubercular glands 

This report was a great shock to the mother, who already had 
been much disturbed by the know ledge of her husband’s condition 
Long and persistent care and oversight of each member of 
the family v as arranged through the medical soaal worker 
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The father spent axt^'-eight wedis in a sanatorium, but 
about tvso years after his discharge he had an acute recurrence, 
and died Fred spent one hundred and ei^t weeks m a sana- 
tonum, and died there withm one wedc of the father’s death from 
tubercular menmgitis The other members of the family are 
still under medical and soaal supervision, and are m good con- 
dition 

Durmg these six years the mother has received state aid 
At the tune of the patient’s death the care of the two patients m 
state sanatoria and Mother Aid had cost the pubhc funds $2629 
One cannot, of course, estimate what nught have been saved 
in human suffering and m dollars and cents if the httle child 
of four had six months earher received adequate care, and if, 
through him, access had been secured to the family 

Case B — ^Miss Isabel Gibson, Medical-Soaal Worker 

N Z , a B.ussian, twenty-seven years of age, unskilled laborer, 
was admitted to the Male Medical Chmc of the Massachusetts 
General Hospital on March 2, 1920, complainmg chiefly of pains 
m arms and legs, of chilhness, and of insomma Diagnosis 
myalgia 

Family history negative, so far as obtamed 

Past history essentially negative, so far as obtamed (Lan- 
guage difficulties prevented the securing of accurate or detailed 
information ) 

Physical examination negative, includin g Wassermann test 

It was obvious that the patient v as depr^ed and apprehen- 
ai e, and he was referred to the Neurological Chmc on April 6th 

The phjaaan m the Neurological Chmc saw that the soaal 
ablation was senous, and that it might be the chief factor m 
the pabent’s illness The case was, therefore, referred to a 
medical-soaal worker, with diagnosis of psychoneurosis, super- 
imposed 

Social Investigation —As the pabent’s knowledge of Fngligli 
was very hmited, the first step of the soaal worker was to find 
a competent Russian mterpreter After conaderable difficulty, 
one was found, and the soda! worker, accompamed bv the 
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interpreter, visited the patient at his home, and obtained the 
information from which she was able to supply, for the use of the 
physiaans and for the soaal work needed, the following history 
AddtUonal Medtcal History — ^For past six months patient 
has had rather widely distnbuted pains, localized chiefly in upper 
and lower extremities Pams are mostly lannnating Feeling 
of dull usually accompanies the pains Most of his trouble is at 
mght, he feels fairly well m the day Some frontal headache, 
espeaally after a mght in which he has not slept well 

Habits — ^Excessive agarette smokin g Alcohol m moder- 
ation 

Family Htsiory — Not known, further than that both parents 
are deceased 

Past Medical History — ^Negative, except for pneumoma 
Marital History — ^The wife was a frail, thm woman, with a 
face disfigured by smallpox scars There were three children, 
the eldest, a boy of five years, the second, a boy of three and one- 
half years, and the youngest, a boy of eighteen months The 
eldest two — the younger of whom was a mouth-breather, and 
was said to be subject to “colds” — ^were pale and dehcate, and 
appeared tinud and whimpermg The youngest child seemed 
more robust than the others, though he also was a mouth-breather 
Occupational History — Before enugration from Russia pa- 
tient had been a farmer and had led an active out-door life For 
two years after commg to this country he had been employed as 
a laborer in a foundiy, where he had earned good wages, though 
the work, which consisted in loading pig-iron and carrymg coke, 
was heavy and monotonous After this, for six months, he was 
employed in a rubber factory In the past year he had gone 
from one temporary job to another, resting for a tune after each 
job He had recently worked as railroad section-hand, but had 
found this work veiy distasteful, and, he thought, too hard for 
him He had done no work for two months 

Some — ^The family lived in a Russian-Jewish colony, m a 
fairly good neighborhood They occupied three rooms on the 
ground floor, the house was scrupulously clean 

Patient’s Character and Education fair, corre- 
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spending, probably, to that ^ven m our grammar sdiools 
Speaks fairly correct Enghsh Consaentious, appredative 
Apprehensive, easily discouraged, suggestible, imtable Self- 
centered, tVinugVi devoted to his rrife and children 

Social Treatment — ^The problem m this case bemg primarily 
a social problem, social treatment was, of course, the remedy 
The sodal worker, havmg firet learned that farm work was 
what the patient liked, and havmg satisfied herself that that 
was the work for which he was best adapted, e n l is ted the in- 
terest of the owner of a large farm about 30 miles from Boston 
This man offered the patient employment, and advanced money 
for the patient’s traveling expenses to the farm, and also for 
the support of the family dutmg his absence 

Meanwhile the soaal worker brought the wife to the hospital, 
where a diagnosis of chrome rhimtis was made, and she was 
rdieved by medical treatment The younger children were also 
examined, and an operation for removal of adenoids done m each 
case The mother was given careful instructions regardmg the 
baby’s diet The w orker kept the patient informed of what was 
bemg done, and his consent was obtamed before the operations 
were performed on the children 

Three months after the patient’s admission to the hospital 
dime, he and his family w ere installed m their new country home, 
m a cottage which had been built for them on the farm 

Recent reports from the foreman of the farm state that the 
patient is domg excellent work The patient, in his letters to 
the doctor and soaal worker, wntes, “I want to stay here until 
I die, I am so happy ” 

It is \ ery significant that the patient has so far overcxime the 
morbid introspection which characterized his mental attitude 
when he first came to the hospital clmic, that m these letters he 
never refers to his own health 

WTule the more di£5icult work m this case has been completed, 
the patient and his family will need encouragement and advice 
until they become well established m their new life 

This case fairly illustrates many cases m which the solution 
of the sodal problem is the solution of the medical problem 
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interpreter, visited the patient at his home, and obtained the 
information from which she was able to supply, for the use of the 
ph3rsiaans and for the social work needed, the folloumg history 
Additional Medical History — ^For past six months patient 
has had rather widely distributed pams, localized chiefly in upper 
and lower extremities Pains are mostly lananating Feehng 
of dull usually accompames the pams Most of his trouble is at 
mght, he feels fairly well in the day Some frontal headadic, 
especially after a mght m which he has not slept well 

Habits — Excessive agarette smoking Alcohol m moder- 
ation 

Family History — ^Not known, further than that both parents 
are deceased 

Past Medical History — ^Negative, except for pneumoma 
Marital History — ^The wife was a frail, thm woman, with a 
face disfigured by smallpox scars There were three duldren, 
the eldest, a boy of five years, the second, a boy of three and one- 
half years, and the youngest, a boy of eighteen months The 
eldest two — the younger of whom was a mouth-breather, and 
was said to be subject to “colds” — were pale and dehcate, and 
appeared timid and whimpermg The youngest child seemed 
more robust than the others, though he also was a mouth-breather 
Occupational History — Before emigration from Russia pa- 
tient had been a farmer and had led an active out-door life For 
two years after commg to this country he had been employed as 
a laborer m a foundry, where he had earned good wages, though 
the work, which consisted m loading pig-iron and carrymg coke, 
was heavy and monotonous After this, for six months, he was 
employed m a rubber factory In the past year he had gone 
from one temporary job to another, restmg for a time after eacli 
job He had recently worked as railroad section-hand, but had 
found this work very distasteful, and, he thought, too hard for 
Inm He had done no work for two months 

Some — ^The family lived in a Russian- Jevnsh colony, m a 
fairly good neighborhood They occupied three rooms on the 
groimd floor, the house was scrupulously dean 

Patient’s Character and Mentality— P.dxLC&tion fair, cone- 
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spondmg, probably, to that given in our grammar schools 
Speaks fairly correct Enghsh Consaentious, appreaative 
Apprdiensive, easily discouraged, suggestible, irritable Self- 
centered, though devoted to his wife and children 

Social Treatment— The problem m this case being primarily 
a soaal problem, social treatment was, of course, the remedy 
The soaal worker, having fust learned that farm work was 
what the patient liked, and having satisfied herself that that 
was the work for which he was best adapted, enlisted the in- 
terest of the owner of a large farm about 30 miles from Boston 
This man offered the patient employment, and advanced money 
for the patient’s travehng expenses to the farm, and also for 
the support of the family dunng his absence 

Meanwhile the soaal worker brought the wife to the hospital, 
where a diagnosis of chrome rhimtis was made, and she was 
reheved by medical treatment The younger duldren were also 
exammed, and an operation for removal of adenoids done m each 
case The mother was given careful mstracbons regardmg the 
baby’s diet The worker kept the patient informed of what was 
bemg done, and his consent was obtamed before the operations 
were performed on the children 

Three months after the patient’s a dmis sion to the hospital 
climc, he and his family were installed m their new country home, 
m a cottage which had been built for them on the farm 

Recent reports from the foreman of the farm state that the 
patient is domg excellent work The patient, m his letters to 
the doctor and soaal worker, writes, “I want to stay here until 
I die, I am so happy ” 

It IS very significant that the patient has so far overcome the 
morbid introspection which characterized his mental attitude 
when he first came to the hospital chnic, that m these letters he 
never refers to his own health 

While the more difficult work m this case has been completed, 
the patient and his family will need encouragement and advice 
until they become well established m their new life 

This case fairly illustrates many cases m which the solution 
of the soaal problem is the solution of the medical problem 
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Case C — ^liss Elsie Wulkop, Medical-Soaal Worker 
J B , an American, age forty-four, mmor public offiaal 
Mamed Admitted to Male Medical Ward October 1 , 1919 with 
question of gastnc ulcer, question of neoplasm 

The hospital record states that patient’s wife and 2 children 
are hving and well, that the home is a comfortable 8-room house 
m a suburb of Boston, that good wholesome food is provided, 
and that there is no economic problem 

Patient’s past medical history is given as essentially negative, 
apart from increasing gastnc disturbance for the past year 
Discharged from hospital eleven days after admittance, with 
diagnosis of permctous anemia 

As the patient w'as about to be discharged from the hospital 
the case was referred to the Social Service Department, with a 
request that the conditions under whidi the patient worked be 
investigated, as the patient had said that his office w'as without 
direct communication with outside an, and had only artihaal 
light 

The soaal worker was advised by the physician that the 
disease was apparently in its early stages, and that its course 
would probably cover approximately three years He thought 
that the patient might, for the present, safely go on with Ins 
work Hospital treatment w ould, he beheved, be necessary' from 
time to time, and the patient might have to be re-admitted withm 
the next three months The soaal w’orker w'as asked to see that 
the patient kept stnctly to the prescnbed diet, and that the 
level of his general health was kept as high as possible, also that 
he had plenty of fresh air and rest 

Social Action — In an mterview witli tlie patient the soaal 
w'orker was asked by him to see the head of the division m 
which patient worked, and ask that the patient’s department 
be transferred to better quarters On investigation, the soaal 
w orker found that the w orkmg conditions w ere fairly satisfactory, 
from the point of ^^ew of the patient’s health, as the work room 
was really well supphed with fresh air She also found that the 
patient w'as not under avil service, and was subject to disdiarge 
bj his supenor officer She deaded that it might jeopardize 
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his poation to ask for the change the patient had suggested, and 
she therefore reframed from takmg any action m that respect 
The worker then viated the home (two days after patient’s 
discharge from the hospital) for the purpose of learning what the 
home conditions were, of conferring with the wife in regard to 
the patient’s physical condition — ^the seriousness of which the 
patient himself did not appreaate — and of mstructmg her m the 
details of his dietary 

Carefully avoidmg any direct qu^bonmg on the subject, the 
soaal worker ehated all the facts necessary for her purposes 
regardmg the pecuniary drcumstances of the family, and the 
amount which patient would receive as penaon in case he be- 
came, as he clearly would wi thin a rdatively short time, totally 
mcapaaated The outlook, thoi^ normally favorable for a 
family whose bread-wmner was in good health, was not so favor- 
able in view of the medical prognosis 

The soaal worker, then, must establish such relations of 
confidence between the family and herself that she would be 
able to help them plan for the ultimate outcome of the patient’s 
lUness, and to assist them m solvmg the soaal and econoimc 
problems that would arise m the meantime 

A careful medical and soaal history was obtained by the 
worker m regard to each member of the family 

The patient was foimd to be a man of good habits, devoted 
to his family, prudent, and mdustnous He had rather an 
exaggerated idea of his own importance, w hich was likely to make 
him too optimistic, and to lead him mto ill-considered action, as 
was shown m his desire to have the soaal worker ask for better 
workmg quarters, despite the fact that he was \ erj* dependent on 
his position He was not disposed to be amenable to anyone, 
except the phj-siaan or the soaal worker, m regard to his own 
medical care 

The wife was of New England parentage, bom and reared on 
a New England farm She was an mtdhgent, well-educated 
resourceful, and affectionate woman, whose chief mterests were 
m her family Apart from extreme defect of heanng she was in 
good health 
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The elder child, a girl of ten years, was subject to fre- 
quent “colds in the head,” bronchitis, and asthma She had 
marked defect of hearing, and was, therefore, handicapped 
in school work Though she lacked power of concentration, 
and seemed somewhat dull, she was thought to be of normal 
mentahly 

The younger duld, a boy of mne years, was in good health 
and of good mentahty 

This history the soaal worker had secured, without obtrusive 
questionmg, at her first visit, at the dose of which she was 
cordially urged to visit the family agam 

The medical and sodal problems, then, were — 

To see that the patient reported regularly for medical examina- 
tion, to see that the prescnbed diet was observed, to see that he 
returned for hospital care when needed 

To secure for the wife expert aural treatment (as her previous 
treatment appeared to have been of doubtful value) 

To secure for the daughter appropnate meduhl treat- 
ment 

The soaal treatment indicated was to enhst the co-operation 
of the wife m persuadmg the patient to plan on a basis of existmg 
conditions, rather than on what he, ivith charactenstic optimism, 
thought his eventual resources would be, to befnend the family 
through the patient’s illness, and, if possible, before the patient 
died, to estabhsh the wife and children m a home m Vermont, 
near her own people, on whom she would be more or less de- 
dependent, and who were ready to help her 

Results of MedicaUsoctal Trcalmetil Nme Months After 
Patient's Discharge from the Hospital — ^Fnendly and sympa- 
thetic relations have been estabhshed by the soaal worker wth 
the patient and his family The patient at first w^as not at all 
mchned to adhere stnctly to the prescnbed diet, and was not re- 
sponsive to his wife’s efforts in that direction Through the in- 
fluence of the soaal worker, however, whose mstructions, he 
knows, come directly from the doctor, he has been held through- 
out to a careful observance of the hj'giemc routme prescnbed 
by the physiaans Mmor ailments that have developed have 
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been cared for, and the patient has been kept in the best possible 
physical condition He feels so well that he thinks he “will fool 
the doctors yet ” 

The daughter is receiving treatment in an aural chnic, with 
encouragmg results The wife is also imder treatment, though 
the prognosis is not especially pro misin g 

Close relations with the family will be kept up, with persistent 
efforts toward a satisfactory plan for them when the patient’s 
me\'itable breakdown comes 

These cases ^ow that the best mterests of the patient demand 
the correlation of soaal case work with medical case work, and 
it IS on this prmaple that soaal work has been established at the 
Massadiusetts General Hospital Smce its mtroduction, m 19D5, 
many functions have been assigned to the department — such 
as medical follow-up work, assisting the administration in 
determinmg its pohaes with pubhc health and other soaal 
agenaes in the commumty, teachmg pupil nurses the soaal 
aspects of their work, mterpreting the soaal aspects of medical 
practice to medical students, supervismg volimteers, and develop- 
mg occupational therapy These apportunities have come to the 
workers m the department in the course of a logical growth 
But the fundamental prmaple from which all phases of hospital 
soaal servnce have de\'eloped is that mtelhgent and skilful 
soaal case work is an essential element in successful medical 
treatment 

The nature of the soaal problem or, rather, the emphasis on 
the soaal elements m the patient’s condition, vanes m the 
different clinics — the orthopedic, the children’s, the neurologic 
the sj-phihs or tuberculosis dinic — accordmg to whether success- 
ful medical treatment depends on a brace or other orthopedic 
apparatus for wluch the patient is unable to pay , on the estabhsh- 
ment by the patient of new dietarj habits, or change of occupa- 
tion, on making the best of a difficult temperamental handicap 
or other unfavorable condition, or perhaps on sec uring tjjg 
authority of law for the protection of a child The underlyma 
prmaple is alwaj-s the same, giien adverse soaal conditions 
successful treatment depends on a knowledge of the patient’s 
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personality and environment, combined with a knowledge of his 
physical condition For the accomphshment of the ultimate 
purpose of the hospital, therefore, both doctor and social viorker 
are needed 
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THE DIAGNOSIS OF MITRAL STENOSIS 

Introduction. — ^Stenosis of the mitral valve is undoubtedly 
one of the most important of vahnilar lesions of the hearts 
This importance is due to the estabhshed fact that the same 
infection which attacks the valvular endocardium to the extent 
of ra nging the stenotic change attacks the myocardium as well 
The future of such a heart may be said to depend largely upon 
the amount of impairment the infectious process causes in the 
cardiac musculature, 25 to SO per cent of hearts devdoping 
auricular fibrillation (absolute arhythmia) have mitral stenosis 
Granting the importance of imtral stenosis, the desuabihty 
for accuracy m its detection and danty of thought as regards 
the mechanism and meaning of the condition is obvious The 
work m the Cardiac Cluuc at the Massadiusetts General Hospital 
durmg the past year has confirmed the writers m the opmion 
that there is a considerable variation m the minds of physiaans 
as to what constitutes mitral stenosis Thus, in cases sent to us 
previously diagnosed as mitral stenosis, our action has varied 
from confirmation of the diagnosis, doubt of it, to defimte failure 
to confirm its presence, and m other cases we have been impelled 
to diagnose the presence of mitral stenosis where not prewously 
detected Furthermore, the conception of mitral stenosis m 
much of the hterature does not seem entirely satisfactory 
Consequently a e fed that a discussion of the subject is important. 

In seekmg for the reasons for the above-mentioned lack of 
agreement m the diagnoas of mitral stenosis three conditions 

• Bj the term “mitral stenosis" we mean that deformity of the \alve which 
gives rise to a definite stneture 
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at once suggest themselves First, there xs a tj^pe of heart, the 
imtable heart, which closely simulates what is descnbed in the 
literature as early mitral stenosis Second, there is the tliyroid 
heart, new or old Third, the murmur of true mitral stenosis 
shows considerable variation and under some conditions may 
be absent Of these conditions w’e will speak more fully later 
on 

Explanation of the Murmurs of Mitral Stenosis. — In the 
normal mitral valve the curtams are well pushed forward, and 
impede but sbghtly if at all the blood-stream passmg during 
diastole from left auricle to left ventncle When stenosis 
exists the endocarditic changes cause these curtains to adhere 
to each other, thereby limitmg their normal retraction, and in 
this position they are set mto vibration by the stream of blood 
passmg through the valve The murmur is due to the vibration 
of the valve curtams and chordie tendmesc The intensity of 
the murmur may be said to depend upon the velocity of the 
flow of blood and the size of the opemng (or, more accurately, the 
position of the valve curtams) We are not considering for 
the moment its audibihty on the chest surface, in wluch the 
thickness of the chest w'all, etc , are factors 

The flowmg of the blood from the left aunclc mto tlie left 
ventncle durmg diastole is dependent upon the fact that tlie 
pressure is greater" m the auncle than in the ventncle The left 
mtra-auncular pressure is highest late in diastole, when tlie auncle 
contracts, and at the begmmng of diastole, when the ca\’ity 
contains the maximum amount of blood, the pressure falls as the 
auncle is being emptied This is particularly true of the differ- 
ence m pressure betw een auncle and ventncle The accumula- 
tion of blood in the auncles dunng ventncular systole plus the 
vacuum produced in the ventncles in early diastole by the elastic 
dilatation of the ventncular chambers plus gravity are the factors 
which give nse to the maximal pressure difference between 
auncles and ventncles in early diastole with the mitral and tri- 
cuspid valves open If auncular contraction is present there is a 
further high peak (often the highest) in the mtra-auncular pres- 
sure at the time of auncular systole, 1 c , late diastole or pre- 
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systole It follo\ss that the vdoaty of the aunculoventncular 
blood-stream and therefore the position of the murmurs in 
diastole is directly dependent upon the vanations m left intra- 
auricular pressure 

As Henderson’ and others have shovm, ventricular filhng may 
be practically complete before auncular systole occurs m a slowly 
beatmg heart Hence even though intra-auncular pressure may 
be highest at the time of auricular systole, the difference betu'een 
auncular and ventncular pressures may be less than m early 
diastole and so shght that the veloaty of the blood-stream at 
this time may be much reduced This reduction of vdoaty 
would account for the absence of a presystohc murmur m mitral 
stenosis with a slow pulse-rate even with regular rhythm and an 
earher diastohc murmur 

As preiaously stated, the murmurs of nutral stenosis are 
\anable In rdation to tune there may be a moderatdy early 
or middiastohc murmur with or without a presystohc phase, or 
finally, the murmur may occupy the entire diastohc penod 
except for a bnef mterval immediatdy after the second soimd 
The diastohc murmur of mitral stenosis does not begm at once 
with the second sound of the heart, but only after a bnef but 
dearly distmguishable pause This is due to the fact that the 
second sound of the heart is produced by the dosure of the aortic 
and pulmonary valves while the mitral and tncuspid valves 
open a bnef mterval later It is only with the openmg of the 
mitral i-alve and with the defimte dilatation of the ventndes 
that the stream of blood begins its course from left aunde to 
left \entnde If the murmur occupies all of diastole there may 
be an early and a late accentuation, a decrescendo and crescendo 
We disagree with the frequent text-book descnption of the mur- 
murs of mitral stenosis m that we beheve that the murmur very 
rarelj occurs solely m late diastole or presystole The pressure 
m the left aunde may be greatest m early diastole, and m our 
e.qjenence if stenosis of the mitral x ah e exists to the extent that a 
murmur occurs with the auncular contraction (presj stole) there 
will also almost mi-anably be a murmur m early diastole It is 
possible that the murmur of early or less advanc^ mitral stenosis 

\oi 4— -5 
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may even occur m the first half or middle of the diastohc penod 
of the heart ratber than m presystole When auricular fibrillation 
sets m, the presystohc phase of the mitral diastohc murmur 
disappears and remams absent so long as the fibrillation persists, 
due to the fact that the aundes have ceased defimte contraction, 
I e , they are practically paralyzed Nevertheless, the early and 
middiastohc murmur persists so that the diagnosis of mitral 
stenosis can confidently be made even m the absence of the pre- 
systohc murmur 

In quahty the murmurs vary from soft to rough They may 
often be descnbed as bloivmg or rumbhng The pitch is usually 
low and more so than that of any other cardiac murmurs 

Even at its maximum intra-auncular pressure is very low as 
compared with ventncular systohc pressure This is a very 
reasonable explanation of the low pitch or absence of murmurs 
in mitral stenosis (due to the relatively low veloaty of the blood- 
stream) as compared ivith mitral regurgitant and aortic murmurs 

The murmur may be absent m mitral stenosis when the ve- 
loaty of the aunculoventncular stream of blood is low and the 
stenosis only of shght or moderate degree, as may occur when 
cardiac failure is present And in some cases it has been said to be 
absent when the valve curtains are so ngid from lime deposits, 
etc , that presumably vibrations suffiaent to cause a murmur 
audible through the chest wall have not been produced (Fhnt ®). 

Pomts on Which the Diagnosis of Mitral Stenosis Rests — 
The points on which the diagnosis of mitral stenosis rests in the 
order m which one usually seeks them are as follows 

Bislory — ^There is often a history of previous infection of the 
rheumatic type, % e , acute rheumatic fever, “groivmg pains,” 
chorea, tonsilhtis, scarlet fever, puerperal sepsis, etc Its 
presence is of distmct importance m support of the diagnosis 
of mitral stenosis, but the latter may be present m a patient with 
an apparently negative past history If cardiac disabihty is 
present the history may ehat such symptoms as precordial pain, 
palpitation, dygmea, and cough on exertion, but these symptoms 
ma y occuT from heart failure due to any type of heart disease 
or even to cardiac neurosis mth no heart disease at all Hence 
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such symptoms are of much less importance m the diagnosis of 
mitral stenoas than is the past history of rheumatic infection 
The history may disclose embohc infarction to the bram or 
elsewhere and at times hemoptysis Both of these may be due 
soldy to mitral stenosis and call for careful exammation of the 
heart The mechanism of the production of this embohsm is 
qmte simple In the large, often sluggish aundes m cases of 
mitral stenosis, espedally where co-ordinate contraction of the 
aundes has ceased, as in auncular fibrillation, thrombosis is 
common Bits of the thrombus or thrombi are apt to be loosened 
and directed into the blood-stream of the pulmonary circulation 
in case the embolus comes from a nght auncular thrombus, of 
the ^temic circulation (particularly brain and kidneys) if the 
left aunde is mvolved More rarely aphonia from paralysis of 
the left recurrent laryngeal nerve is caused by mitral stenosis 
Inspeciion — There is a faaes which is suggestive of rmtral 
stenosis The face appears a httle drawn and there is often a 
Audi, sometimes cyanotic, over the cheek bones, with an under- 
lymg sallowness, almost a jaundice This fades occurs usually 
only m advanced cases Cyanods may be present m the hps 
and ears, or more generally The patient is often undernourished 
in type and the hands and feet are frequently cold Some 
dubbmg of the fingers is common m patients m whom the disease 
started m childhood 


The apex impulse, if visible, is usually m the fifth interspace 
at or near the middavicular Ime if the mitral stenosis is uncom- 
phcated If the heart is considerably hypertrophied it may 
extend nearly to the antenor axillary line and rardy \nth extreme 
preponderant hj-pertrophy of the nght ventnde there may even 
be a systohe apical retraction m the sixth or seventh mterspace 
well toward or mto the axilla Unusual epigastnc pulsation 
may be found m cases of \ert:cal or "drop” heart (so-called 
cardioptosis) and of very large forceful hearts due to any cause 
as well as m chrome mitral stenosis, so that it cannot be taken 
as eiidence of nght \entncular hypertrophy 

Palpation over the apex usually locates the impulse m the 
fifth mterspace at or near the left midclaAicular hne, but further 



388 


PAUL D WHITE, WILLIAM D REID 


out or down if the heart is much enlarged The quality of the 
impulse vanes accordmg to the size, strength, and excitabihty 
of the heart, but is rarely heaving or prolonged 

A thnll may accompany the apex impulse It vanes from a 
mere vibration to a defimte purring thnll It may be systohc, 
diastohc, or both In many cases a thrill is absent In our 
opimon the importace of the thnll m mitral stenosis has been 
overstated It is of no diagnostic value unless well marked and 
occupymg some part of diastole, then it pomts strongly to the 
presence of mitral stenosis But when the thnll is well marked 
and diastohc m tune it will be found that the other evidences of 
the presence of stenosis of the mitral valve are unmistakable 
We have never found the thnll of value in a doubtful case of 
mitral stenosis 

The pulse is not of much assistance in the diagnosis of mitral 
stenosis In a typical case it tends to show a pulse pressure of 
but shght or moderate degree Li rhythm the mitral pulse is 
not charactenstic Absolute arhythmia is present if auncular 
fibrillation has ensued as a comphcation The pulse of mitral 
stenosis is of importance if aortic regurgitation is present, as 
then the mitral lesion has the effect of distmctly limiting the 
Comgan quahty of the pulse, * c , the pulse-pressure is lower than 
in uncomphcated aortic regurgitation 

Perctisston shows the cardiac apex to be in normal position, 
or if enlargement of the heart is present the border of dubess 
generally extends laterally rather than downward Realizing 
the limitations as to the accuracy of estimatmg the size of the 
heart by percussion outhnes, we yet beheve it to be of value to 
determme roughly tlie borders of cardiac dulness If the con- 
vexity of the curve of the cardiac dulness m the left second, third, 
fourth, and fifth mterspaces is outward the presence of a lesion 
of the mitral valve becomes increasingly probable This is, 
of course, merely evidence of prominence of the left auncic 
which IS more accurately detcrmmed by Roentgen exammation 
and IS the main constituent of the so-called “mitral shape” of 
the heart The detennination of the curve of the left cardiac 
border is a srniple procedure withm the reach of all, and its value 
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IS such that we desire to recommend its use Increase of the 
percussion border to the right of the midstemum indicates 
increase m size of the nght aunde Such a condition is not 
uncommon m mitral stenosis when auncular fibrillation is present, 
but masmuch as such mcrease can occur with the auncular 
fibrillation due to other t^Tpes of heart disease or to pencardial 
effusions the findin g is not of defimte value 

E H Goodman* has emphasized the occurrence of impair> 
ment of resonance of the apex of the left lung m imtral stenosis 
This has sometimes been assoaated with hemoptysis, and con- 
fusion has arisen as to the presence of pulmonary tuberculosis 
It IS presumably due to pressure of the dilated left aunde 

Auscultation ^ves the most deaave evidence on which to 
base the diagnosis of mitral stenosis Any of the diastohc 
murmurs descnbed in the earher part of this paper may be 
present The presence of a diastohc murmur at the apex is 
positive eiudence of orgamc heart disease, usually of rmtral 
stenosis, but sometimes of aortic regurgitation At times the 
murmur is represented by a very low pitched diastohc sound which 
IS better descnbed as a rumble Sometimes one is m doubt as 
to whether or not there is a short murmur or an impure third 
sound Exercise may help to settle this dif&culty In doubtful 
cases it maj' be necessary to adopt means to mcrease the audibil- 
ity of the murmurs Thus the patient should be examined both 
m the sittmg and the dorsal postures We are m full agreement 
with H E B. Pardee* that the murmurs of imtral stenosis are 
of maximum audibihty when the patient leans forward toward 
the left side, or especially when in the recumbent position and 
turned on the left side No exammation of the heart is complete 
unless auscultation is practised with the patient m both the 
sittmg and lymg postures Not infrequently attention to this 
pomt will disclose a murmur which would have been passed 
unnoticed had the patient been exammed only when m the sittmg 
position 

Exercise— Auscultation should be practised after exerase 
in all suspiaous cases Expenence shows that at tunes the 
charactcnstic murmur of mitral stenosis ma> be audible only 
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for a few beats after exerase The inhalation of the fumes of an 
amyl mtnte pearl has a sinular effect in increasing the audibihty 
of mitral stenotic murmurs Both of the procedures act by 
mcreasing the veloaty of the blood current passing through the 
valve 

Still a third pomt of assistance m detectmg the diastohc 
murmur of mitral stenosis is to use a bell attachment to the 
stethoscope m auscultation We have found that apical dias- 
tohc murmurs are usually much better appreaated on rVinngirn T 
from the diaphragm end-piece to the bell attachment Ausculta- 
tion should, therefore, be practised with both end-pieces, smce 
aortic murmurs are better heard mth the diaphragm 

The explanation of this last point is of mterest and, in view 
of the emphasis we would like to lay on the value of the bell 
type of stethoscope m bnngmg out the murmur, seems worthy 
of mention here We cannot do better than to quote from the 
late Austm Fhnt® “A// elastic structures^ however, have thetr 
own Vibration tunes, and when oscillations are transmitted to 
them at that rate they are set m motion This is daily seen m 
the laboratory, when, as an ill-balanced centnfuge is gradually 
mcreased m speed, now one, and now another pipette rack, 
beaker or burette begms to rattle, and subsides only when the 
centrifuge’s vibrations have altered to become more rapid It 
is this which makes it necessary that marchmg troops break 
step while crossmg bridges, and upon this same fundamental law 
depends the fact that, if the sound waves of one tumng-fork 
reach a tumng-fork, stimg, bell or other sonorous body of similar 
pitch, the latter is set in action This law is made of practical 
use m analyzing sounds composed of several tones by exposing a 
senes of resonators to the compound vibration and noting whidi 
resonators are set in covibration It is also of great importance 
in the construction of stethoscope bells 'WTien dcahng ivith 
famt murmurs of low pitch, the old Gannet type of stethoscope 
not infrequently settled an argument, because the large resonating 
cavity of its bell intensified murmurs of that pitch ” 

Diastohc murmurs of mitral stenosis are usually heard only 
over a small area near tlic apex, generally directly over the point 
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of maximum impulse or internal to it In brief, they are most 
readily detected if one auscults over the apex impulse -with the 
hell form of chest-piece, rvith the patient lymg in the left lateral 
position after exerase 

The first sound at the apex commonly has a quahty described 
as shar p and sna ppy, and when of this character ^ould arouse 
the suspicion of the presence of mitral stenosis If cardiac 
failure is present, or if there is a loud systohc murmur of mitral 
regurgitation maskmg the first sotmd, then this sound will not, 
of course, display the accentuation so often present in mitral 
stenosis The presence at the apex of the loud maskmg systohc 
murmur in a patient with a history of rheumatic infection ^ould 
cause one to search for the apical diastohc murmur of mitral 
stenosis, for it is this type of apical S 3 rstohc murmur and this 
type alone that usually spells organic nutral valve lesion 

The second sound at the base may be famt or at the apex 
absent, but it is usually accentuated over the puhnomc area Too 
much waght, however, should not be put on the diagnostic 
value of accentuation of the pulmomc second sound, dnce it 
was diown to exist m 3 per cent, of 17,200 recnuts at Camp 
Grant, nimois, without mitral stenosis (Pardee*). 

Reduplication of the second sound is common m the mitral 
stenotic heart, that of the first sound is less frequent It is 
possible that some cases of apparent reduphcation of the second 
sound may be due to the occurrence of an abnormally loud 
protodiastohc third heart sound Thayer® found a third heart 
sound m about 65 per cent of people under forty when they were 
placed m the recumbent left lateral position Ordmanly the 
third heart sound is so famt that it is difficult to appreaate it m 
nearly so hi^ a percentage “In mitral stenosis, however, this 
third heart sound is frequently very distinct. It is apparently 
due to the sudden tendon on the edges of the mitral valve when, 
With ventncular diastole, it starts to open widely, but cannot 
It may well be compared to the openmg of a door protected by a 
cham latch, and the name ‘openmg snap’ is well chosen 

We will discuss the Graham Steell murmur, sometimes present 
m mitral stenosis, when considermg differential diagnosis It 
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IS appropnate here, ho^^ ever, to speak of the classical publications 
by Graham Steell on the subject of mitral stenosis In 1895, 
years before the chmcal conihtion of auricular fibrillation was 
understood, Graham Steell wrote a paper whidi is a model of 
statistical study Smce it has impressed us as one of the best 
arbdes ever written on mitral stenosis, and inasmuch as keen and 
unbiassed observation permitted the accurate record of murmurs 
and sounds not then understood (particularly the middiastohc 
murmur of mitral stenosis), we shall take the hberty of quotmg 
Graham Steell at some length In the Manchester Medical 
Chromde m 1895*’’ he descnbed m detail his own auscultatory 
findmgs m 60 cases of mitral stenosis collected dunng a penod 
of twenty-two years, 17 of the 60 cases were proved by post- 
mortem exammation, 3 of the cases probably were not mitral 
stenosis. Case 43 showed no thing mdicatmg such a diagnosis 
except on one occasion a presystohc murmur heard not by him- 
self, but by a colleague, Cases 46 and 49 were apparently aortic 
regurgitation without mitral stenosis 

Steell wrote, “ I now subjom my chmcal records, for which I 
may say I am immediately responsible It is m no spirit of 
disparagement of the work of my chmcal derks that I have 
acted thus, for I have had m view all along the ultimate collation 
of the results obtamed by clmical observation, and such observa- 
tion, for the purpose mdicated, should be the observation of 
one mmd ” 

Studymg the 60 cases Steell found a presystohc murmur 
without an earher diastohc murmur at the apex m only 5 (8J 
per cent), while both murmurs occurred together in 27 (45 
per cent ), and the diastohc murmur alone at the apex in 16 
more (27 per cent) In 9 cases (15 per cent ) postmortem exam- 
mation showed considerable mitral stenosis, although dunng 
life neither presystohc nor diastohc murmurs had been heard 
Of these 9, 3 showed loud systohc murmurs at the apex, one of 
which was inconstant, 3 showed moderate systohc murmurs 
at the apex, and 3 showed slight sjstohc murmurs there, two of 
which were heard only occasional!} Finally, the other 3 cases 
making up the 60 we have already considered as incorrectly 
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diagnosed In this same series the second sound was reduph- 
cated m 39 cases (65 per cent ) The first sound in the mitral 
area was accentuated m two-thirds of the cases The Graham 
Steell murmur w as present m only 1 or 2 cases Auncidar fibnl- 
lation was probably present in 22 cases (37 per cent), as deter- 
TTiiTipd by measurements on the sphygmograms, all but one of 
which \\ere published by Steell He had no knowledge of the 
condition, however, and, of course, largely missed its assodation 
with the disappearance or absence of the presystohc murmur 
He found the diastohc murmur alone at the apex in 12 of the 
fibnllatmg cases, the presystohc murmur alone in 1 case, and both 
combmed m 6 cases In these last 7 probably the presystohc 
murmur which he heard was inconstant and appeared only 
when the diastohc period was short, or else we have mterpreted 
his radial tracmgs mcorrectly 

One of the reasons for his considermg the diastohc murmur 
heard along the left border of the sternum m cases of mitral 
stenosis as due to aortic regurgitation and not to pulmonary 
regurgitation (Graham Steell murmur) was the fact that “by 
the postmortem records m half the cases the aortic valves show ed 
some change, though often trivial ” 

With regard to the apical diastohc murmur m mitral stenosis 
he wTote, “I must confess that I am far from satisfied with my 
knowledge of this murmur” This was, mdeed, a very wise 
attitude He also said “A great deal has been written on the 
auscultatory signs of mitral stenosis, and there can be no doubt 
that when the more attractive and characteristic presi'stohc 
murmur was first described, the diastohc murmur became, as it 
were, puriied aside and neglected Statistics show that it is the 
more frequent murmur of the two in imtral stenosis” To 
this we can heartily assent, except m the use of the word “char- 
acteristic”, m that we must disagree because of the possibihty 
of confusion between shght mitral stenosis and the forceful or 
irritable normal heart if we reh too much on a presystohc mur- 
mur or thnll 

In a dmical lecture dehiered at the ^lanchester Rojal 
Infirmarj m 1898 Stcelh* said that the place of maximum mten- 
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aty of the charactenstic diastohc murmur of nutral stenoas “is 
not so defimtely the ape\-beat as is that of the presystohc mur- 
mur — ^it IS often qmte as wdl heard to the left of the sternum as 
high as the fourth cartilage, between the apex-beat and the 
sternum Like the presystohc, this murmur is often accompamed 
by a thnll, best felt at the apex In rare cases the diastohc 
murmur of imtral stenoas is widely distnbuted over the cardiac 
area, and, as it is usually accompamed by a systolic murmur, the 
double murmur may exactly resemble the famihar to-and-fro 
‘double aortic’ murmur, or even a faction sound In one such 
case, at certam spots m which the second heart sound could be 
identified, there seemed to be a shght pause between the second 
sound and the diastohc murmur — at least the murmur did not 
run off directly from the second sound as the aortic diastohc 
murmur does when the second sound can be heard along mth it 
[an important observation] The mitral diastohc is more 
apt to vary from day to day than the aortic Another 
vanety of diastohc murmur occasionally met witli in cases of 
mitral stenosis is the murmur I have called the ‘murmur of high 
pressure m the pulmonary artery ’ It is well known that m 
cases of dilated aorta assoaated with high arterial tension leakage 
through the stramed valves often occurs Usually such leakage 
IS not permanent at first, but comes and goes I bdieve a 
preasely similar condition occurs m long-standmg cases of mitral 
stenosis as the result of the high pressure mamtained in the 
pulmonarj’^ artery, such high pressure being eindenccd by the 
greatly accentuated pulmonary second soimd 

“There is no pulse pathognomomc of mitral stenosis In 
the presence of symptoms, the most common pulse observed is 
that desenbed as of the second stage ” Steell desenbed under 
the second stage the condition of auncular fibrillation (absolute 
irregulanty), at that date not recognized as sbeh He failed 
to make one observation made later by Mackenzie — i c , the 
disappearance of the presystohc phase of the diastohc murmur m 
auncular fibrillation, for he says, "There does not seem to be any 
defimte assoaaUon between the pulse and any auscultatory 
sound, though naturally the first stage pulse (regular) is most 
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often assoaated with a presystohc murmur ” Sere he did 
suggest that there may be some shght assodation 

X-Ray — Roentgen evidence consists mainly in the demon- 
stration of the “mitral shaped heart ” m which the organ appears 
more roimded than normally The enlargement is lateral, and 
particularly m the region of the auricles 

Eleclrocardiograin—'lhe “typical” tracing may show the 
auricular or P wave over 3 mm m height or over 0 1 sec m 
duration, which is evidence of auricular hypertroph 3 ’’, most 
commonly found m mitral stenosis, also it may jueld evidence 
of right ventricular preponderance The absence of both these 
changes does not disprove the presence of mitral stenosis, inas- 
much as it IS only the chrome advanced cases of uncompheated 
mitral stenosis that g^ve the “typical” electrocardiogram. 
In other words, if the electrocardiogram diows these findings 
we may be fairly sure of the presence of mitral stenosis, if it does 
not, it is of no help Of course, if the auricles are fibnllatmg the 
P wave will be absent 

BiSerential Diagnosis.— There are just three conditions in 
which there is much reason for confuaon as to the presence of 
mitral stenods These are a certam type of the normal heart, 
the thyroid heart, and that in which aortic regurgitation is 
accompaiued by the Austm Flmt murmur at the apex We 
diall discuss these m more detail 

With the aid of Miss Ruth E Lewis we have made a bnef 
statistical study of the "mitral stenosis” cases sent to the Cardiac 
Clime of the Out-Patient Department of the Massachusetts 
General Hospital from the other dunes durmg the past wmter 
and spring, 36 cases were referred with the diagnosis of “mitral 
stenosis” After speaal studjr we confirmed the diagnosis in 
26, changed it to “cardiac neuroas” in 4, to “rheumatic heart 
disease with mitral mvolvement” m 2, to “aortic regurgitation” 
in 1, to “thjToid heart” m l,and to “no heart disease” m 2, one 
of whom showed ventricular premature beats 

The normal heart sometunes presents a picture which doselj' 
sunulates that which is, m our opimon, often erroneously de- 
scribed as early mitral stenosis Under this heading we may 
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include the heart temporarily imtable or exated for some reason, 
and the heart of the cardiac neurotic which was so wide-spread 
during the war— the "soldier's heart " SjTnptoms and signs of 
excessive nervousness should help one to differentiate this con- 
dition from doubtful mitral stenosis Sometimes, hovievcr, the 
two conditions are combmed 

It has been shoira that the first sound of the heart— i c , 
the systohc sound— is preceded normally by a short presystohc 
sound due to auricular systole (Bridgman®) Inasmuch as tliese 
sounds are contmuousand practically synchronous with systole, so 
far as the usual chmcal methods of exammation go, an increase m 
the force of the presystohc phase cannot be distmgmshed from the 
beginmng of a rather forceful first sound Attempts to interpret 
such an mcrease differently are sure to lead one astray It is 
mser, therefore, as 'VlTute® has already insisted upon, to regard 
as presystohc murmur only that which is clearly diastohc in tunc 
or assoaated with an early or nuddiastohc murmur The same 
pohcy holds true witli regard to the presystohc thnil Henry 
Sewall*® writes "In the structurally normal heart, especially m 
conditions of exatement, the first sound frequently begins with a 
crescendo tone, simulatmg closely the famt and brief presystohc 
murmur or acute accent imtatmg the first sound m certain stages 
of orgamc mitral stenosis ” Thacher'‘ finds this presystohc 
murmur occurrmg in the normal heart espeaally common in cases 
where the chest is depressed near the mpple by an old Harrison 
groove Morris and Fnedlander*® state that “a presystohc 
thnil, best felt m the erect posture, when the heart’s action is 
accelerated through emotion or exerase, assoaated with re- 
duphcation of the first sound and more or less systohc shock at 
the apex, becoming less perceptible or disappearmg when the 
patient is m the recumbent position is a normal phenomenon 

m a certam proportion of hedithy adults ” 

In cases with a thin chest wall and espeaally when the 
veloaty of the blood-stream flowing through the mitral valve 
IS accelerated, as by exatement or exerase, the thrill, murmur, 
And pecuhar quahty of the first part of the first sound at the 
apex may become apparent by auscultation on the chest wall. 
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It thus becomes evident that it is dangerous to place much value 
on the occurrence of a presystolic thnll or murmur at the apex 
As already stated, we consider that m true mitral stenosis a 
presystohc murmur rarely ever occurs without a murmur or 
rumble m the earher part of diastole Therefore we would 
agam emphasize that m the diagnosis of stenosis of the mitral 
valve attention should be centered on the detection of the findmgs 
m diastole, and a halt may well be called upon the often difficult 
feat of taming a thnll or murmur as presystohc rather than as 
synchronous with or maskmg the first sound 

The thyroid heart, through its mcreased force, may resemble 
closely the imtable or soldier’s heart, and so may be readily 
confused with mitral stenosis if care is not used The auncular 
fibrillation occumng m advanced cases may sometimes be 
difficult to distmgmsh from the fibrillation of the mitral stenotic 
heart The presence of a diastohc rumble at the apex will tell 
us that mitral stenosis is present and that the heart disease is 
rheumatic and not thyroid A loud blowmg systohc minmur 
masking the first sound at the apex and a past history of rheu- 
matic infection also help very much in differentiatmg doubtful 
mitral stenosis from the imtable and the thyroid heart Of 
course hyperthyroidism usually is attended by hypertrophied 
thyroid gland and exophthalmos 

Aortic regurgitation accompanied by the murmur of Austm 
Fhnt” at the apex gives rise to a most difficult problem of dif- 
ferential diagnosis from orgamc mitral stenosis The Fhnt 
murmur is sometimes called the murmur of functional mitral 
stenosis It is produced by the s ream of blood entering the 
left \entncle from the left aunde through the mitral \al\e 
narrow ed by the pressure on its antenor cusp of the regurgitant 
stream descendmg from the aortic -^alve Thayer*‘ reported 
Its occurrence m 56 per cent of cases of pure aortic regurgitation 
The same authority finds the Fhnt murmur occurrmg m~anv 
stage of diastole and at tames accompamed by a thnll Therefore 
It cannot be differentiated per sc from the murmur of true mitral 
stenosis One must look to the accessorj* signs for assistance m 
this differential diagnosis Thus, m imtral stenosis as contrasted 
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With regurgitation through the aorhc valve, the apex impulse ap- 
pears to hit the chest wall a sharp tap, and withdraws qmcljy 
rather than gl^^ng the sensation of a powerful heave which takes 
more tune to withdraw, the first sound tends to be sharp and 
snappy rather than loud and boommg, and the pulse is small 
rather than Comgan m type Blood-pressure determmation 
shows a normal or rather low pulse-pressure* m uncomplicated 
mitral stenosis and a high pulse-pressure in imcomphcated 
aortic regurgitation which is Of suffiaent degree to give an 
Austm Flmt murmur When orgamc mitral stenosis comphcatcs 
aortic regurgitation there is a very definite tendency for a lessen- 
mg of the high pulse-pressure of the latter lesion Consequently 
it IS always important to determme the pulse-pressure in these 
doubtful cases The findmg of the mitral shape m the Roentgen 
exanunation and of evidence of preponderance of the nght ven- 
tncle m the electrocardiogram pomt toward the presence of 
orgamc stenosis of the mitral valve Aortic regurgitation un- 
compheated is often assoaated with left ventncular preponder- 
ance by electrocardiogram and a longer heart by »-ray The 
ventncular hypertrophy as shown by a:-ray and electrocardio- 
gram IS generally balanced where both lesions are present to- 
gether 

The diastohc murmur of aortic regurgitation should cause 
httle confusion with that of mitral stenosis because of its location 
along the left border of the sternum, its more blowmg quahty, 
its higher pitch and its earher occurrence, coming with, sometimes 
masking , the second sound, or immediately following it In 
mitral stenosis it will be remembered that the murmur com- 
mences at a defimte mterval after the second sound 

The Graham Steell murmur in cases of mitral stenosis is, in 
our expenence, relatively tmeommon, though Cabot*® has stated 
that it IS often present m imtral stenosis wth sound aortic and 
pulmonary valves, and Goodman** reports its presence in 33 per 
cent of a senes of cases Graham Steell himself reported it as 
a rare murmur ** It is an early high-pitched diastohc murmur 

•The pulse-prcssurc is the difference between s>’stohc and diastohc 
pressures 
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best heard at the third left costal cartilage, and is generally 
thought to be due to functional regurgitation through the pul- 
monarj' valve due to increased pressure in the pulmonary artery 
It IS to be distinguished from the murmur of aortic regurgitation, 
although its time and position and quahty are apparently iden- 
tical The distmcbon rests then on the blood-pressure and pulse 
findmgs, which m the case of aortic regurgitation possess the 
Comgan characteristic, on the r-ray and electrocardiographic 
findmgs, which are those of nght ventncular hj'pertrophy if the 
miumur is a Graham Steell On account of the differences of 
opmion regardmg this murmur we must maintam an open mind 
concemmg it until we ha^e more commcmg proof of its fre- 
quenc) It seems likely that it is sometunes said to occur when 
actual aortic regurgitation is present assodated with mitral 
stenosis 

Both aortic and mitral valves may be attacked m rheumatic 
heart disease, whereas if sj^ihilis is the cause of the cardiac lesion 
the aortic is the valve invohed However, we beheve that in 
spite of all care in evammation of the heart it is not unusual to 
meet cases in which a wholesome doubt remains as to whether 
orgamc nutral stenosis is comphcatmg an aortic regurgitation or 
the finiiings are due to the functional stenosis of Fhnt 

Classification — The tenmnolog)* with regard to mitral vah e 
lesions is not very satisfactory' One hears of mitral disease of 
double mitral disease, of mitral regurgitation of mitral stenosis 
Some claim that every case of orgamc mitral regur^tation has 
also some stenosis The best method of classification is to de- 
scnbe the condition as "rheumatic heart disease with mitral 
iniohement” if there is no apical diastohc murmur and if the 
apical systohc murmur is very loud and mad>s the first sound 
There may or may not be shght stenosis — there is no proof of it 
on physical exanunation If an apical diastohc murmur is 
heard we can speak of “rheumatic heart disease with nutral 
stenosis," whether or not there is defimte past history of rheu- 
matic infection E\idences of much or httle stenosis may be 
present, but it is notonously difdcult to judge the degree of 
stenosis by the mtensity or quahty of the murmur With the 
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onset pf auncular fibnUation, ^^luch eventually comes to many 
cases of mitral stenosis, we have a change in signs, but it s stiU 
possible to make the second diagnosis above, addmg to it “and 
auncular fibrillation " Then, finally, we have signs of "heart 
failure of the congestive type” to add to the previous diagnosis 
whether auncular fibrillation is present or not Auncular flutter 
and paroxysmal tachycardia may occur in mitral stenosis also 
Rheumatic infection is almost the sole cause of chrome change 
in the mitral valve, hence, always the imtial words of the diag- 
nosis should be "rheumatic heart disease ” 

Case reports lUustratmg the most important points discussed 
above will follow 

Summary — ^Mitral stenosis is an important complication of 
rheumatic heart disease which necessitates differentiation from 
the irntable heart, the thyroid heart, and the complex due to 
aortic regurgitation 

The important points in the diagnosis of mitral stenosis are 
the rheumatic history, the diastolic rumble at the ape\, the 
"mitral shape” (promment auncles) of the heart outline by per- 
cussion and *-ray, at tunes the "mitral faaes,” the history of 
cerebral or other embohsm m a relatively young individual, and 
the electrocardiographic findings of auncular hypertrophy and 
nght ventncular preponderance The presystohe murmur and 
thnll are less pathognomomc of mitral stenosis than the middi- 
astohe murmur, and if doubtful or if not supported by the latter 
it IS usually unsafe to place reliance upon them Mitral stenosis 
can be diagnosed m the absence of the presystohe murmur 
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CASES 

Group A — ^Defixite ^Mitral Stenosis 
Case 1 — M G H O P D * No 372,170 Mardi 8 1920 
Single man, aged twcnt\-four, emplojed in an iron foundrj 
born in Russia 

Sent to Cardiac Clinic for examination as to cause of pain in 
cheat This pain a\ as across upper sternal region and there w as 
slight palpitTtion on exertion 

Past llislorv — No definite historj of a rheumatic infection 
Present IIisior\ — Dyspnea dizziness precordial pain and 
palpitation for six months 

PJnsical Exanunation — Heart slight!} enlarged trans\ erseh 
b\ pcrcus‘>ion Diastolic and prc5}stolic murmurs with thrill 
at apex Slight diastolic murmur audible along left sternal 
border This latter murmur does not occur in earh diastole 
Hlood-prC'sure S\stolicll0 diastolic SO Tonsils large, probabh 
an etiologic factor 

Llcclrocardiogram Sino-auncular tachecardia, high P 
w i\c and right \cntricular preponderance (in accord iMth mitral 
Meno'w) (See Fig 45) 

Diagnosis - Rheumatic heart disease iiitli mitral stenosis. 
Discussion — 1 he explanation of the slight diastohc murmur 
audible along the left xtcrnal margin is of interest The loi\ 

• All till oixirtcil in. Out Patient Department cas:-. at the Maesa- 
rliii'iitv {.imril Ilu'pit il Ncirli all the ab'tracts «iimnianrc the findiiii;' 
mil iliienii is m oihi.r diiwrtniint*. Ufore the ca»c> vere refemd to the 
1 inint I tiniL 

Not ^ 
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pulse-pressure and electrocardiographic findings do not f.i\or 
regurgitation through the aortic valve as the cause It is not 
tlie Graham Steell murmur, smce tlie latter commences with the 
second sound It is probably the same murmur as that at the 
apex Occasional!}’' one hears it nearer or closer to the sternum 
as well as at the apex 

The electrocardiogram is quite typical of mitral stenosis 



Fig 45 — Clcctrocardiognm of Case 1, No 372,170, shoning liigh 
auricular or P waro in Leads 1 and 2 and right \cntrichr preponderance 
Normal rhythm Mitral stenosi* Abscissa ssO 2 sec Ordimte = 10'^ \oll 
Leads 1, 2, and 3 so labeled i’=niiricuhr compicv R J and r=senfriciihr 
complexes 


Case 2 — M G H 0 P D No 366,036 April 26, 1920 
hlarned noman, aged thirty-tno, housewife, born in Russia 
Family //isfory —Husband and 3 cluldrcn Ining and well 
No miscarriages One sister has heart trouble 

Past Ihstory — Feet, knees, and hands were swollen .it 
SLxteen years In bed for eight weeks Typhoid fe\cr at 
se\ enteen j cars 

Present Illness — ^Djspnea and weakness for past few months 
Does her own housework, but beliexcs it loo arduous C.in 


THE DIAGNOSIS OF MITKAL STENOSIS 


403 


walk one-half mile or more, but becomes diort of breath if she 
goes too fast One flight of stairs causes dyspnea Tires easily 

Physical Examination — Diastohc murmur with presystohc 
roll endmg m sharp slapping first sound at apex Heart action 
tumultuous, rate 89, regular 

May 3, 1920 Exammation now shows the diastohc murmur 
to occupy entire diastole of the heart, except for a very bnef 
mterval in early diastole 

Diagnosis — ^Mitral stenosis and regurgitation Rheumatic 
heart disease 

Discussion — typical case of mitral stenosis with regular 
rhythm and showing some variation in the diastohc murmur 
The presystohc roll, it •mil be noted, is preceded by a murmur 
occurmg earher m diastole 

Case 3 — M G H O P D No 307,342 August 14, 1916 
Male, forty years old, mamed, blacksmith, bom m Russia 

Chief complamt is pam across epigastrium, mostly when 
ivorkmg Duration one year This pam has no relation to 
meals 

Physical Examination — ^Heart not enlarged to percussion 
Sounds rather distant, with “moderate irregulanty” and some 
reduphcation of the second sound at base 

Diagnosis — Constipation 

Feb 9, 1918 Irregulanty of heart has contmued, no 
murmurs heard 

Apex rate, 120 
Radial rate, 70 
Defiat, 50 

Digitahs prescnbed 

Dec 22, 1919 Referred to Cardiac Clmic 

Past History — ^Recalls no rheumatic infection or senous 
disease of childhood 

Present Illness — ^Dyspnea for many, many years, ever smee 
he can remember an>thmg Worse for the past four years 
No pam now 

Physical £a:amx«a/m;i —Absolute arhythmia Middiastohc 
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blow w ith sbght thrill at ape\ With rapid heart-beats the mur- 
mur ends at tlie first sound No presystohc murmur Quesfaon 
of a systohc murmur at apex No murmurs at base Heart 
enlarged to percussion 
Apex rate, 90 
Radial rate, 64 
Defiat, 26 

Diagnosis — ^Rheumatic heart disease, mitral stenosis, auricu- 
lar fibnllation 

Dec 21, 1919 a:-Ray report Heart shadow shows general 
enlargement, is somewhat tnangular in shape, and the curves of 
the vanous chambers are mdistinct Shadow of great vessels 
mdistinct in both diameters Fmdings could be due to an en- 
larged and dilated heart or to adhesive pericarditis Heart 
border is 5 8 cm to nght of median hne and 10 6 cm to left 
Total transverse diameter is 16 4 cm Length of heart is 18 2 
cm Transverse diameter of great vessels is 6 2 cm 

Dec 29, 1919 Middiastohc murmur is almost impossible to 
hear today 

Discussion — ^The above is a defimte case of mitral stenosis 
with auncular fibrillation as a comphcation It is probable that 
the cardiac irregulanty noted on the patient’s first visit was due 
to auricular fibnllation The variabihty of the murmur should 
be noted The Roentgen report introduces a question as to the 
presence of adhesive pencarditis, but m no way should shake the 
diagnosis of mitral stenosis This patient is getting along verj' 
satisfactonly under digitalis therapy 

Case 4— M G H 0 P. D No 406,978 Feb, 1920 
Male, thirty years old, mamed, prmter, bom m Massachusetts 
Chief CompJatiii — Shortness of breath, nausea, and pounding 
in the epigastnum for the past six months 

Past Bistory — Appendectomy twenty years ago Rheu- 
matic fever ten years ago, lasting three weeks 

Present Illness — Shght dyspnea first noticed three or four 
years ago Was recently a patient in the hospital wards for 
treatment of cardiac failure with edema Summary of hospital 
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record “Discharged Apnl 25, 1920 Chrome endocarditis 
Decompensation Auncular fibrillation Pleurisy ■with efifusion 
Digitalized -with tincture of squill and later with digitalis with 
\erj rapid and stnkmg improiement Renal fimction 45 per 
cent Electrocardiogram showed auncular fibrillation and prob- 
able nght lentncular preponderance (Fig 46) Wassermann 
reaction negati\e ” 



I iR 46 — Elcctrocardiograni of Ca«c 4, Xo 406,978, showing auncuhr 
fibnilation and nght I'cntncular preponderance Mitral stenosis (more ad- 
\-inced than in I'lg 43) •\b«ci«'a =0 2 sec Ordinate=10"* Mjit Leads 

1, 2 , and 3 so labeled P = auncular complex, R-S and r^vcntncular 
coraplc'cts 


Max 10 1920 Reported to Cardiac Clinic Pulse 72, 
.ibsolutclx irregular Shght oanosis Mitral facies Sxstohe 
and middiastolic murmurs at apex Apex impulse in fifth space 
to left of midclaxncular line 
Apex rate, 70 
Radial rate, 62 
Dcfiat 8 

Has been taking txxo tablets of digipuralum dailj and is 
feeling fine 
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Diagnosis — Rhcumiitic heart disease, mitral stenosis auricu- 
lar fibrillation 

Discussion — A tj pical ease of rheumatic heart disease w illi 
mitral stenosis and auricular fibnlla tion N o prcsystolic muniiur 

Group B — ^Doubtful ^Iitril Stenosis 

Case 5 — -jN! G H O P D No 362,287 June 8. 1918 
Boy, aged twcKc years m school born in ^Massachusetts 
Sent to hospital by a local phjsician as ease of chorea and 
endocarditis Was m the uard from June 18 to Jul} 23, 1918 
Diagnosis Chorea, endocarditis (mitral stenosis) 

Aug 26, 1918 Heart percussion outlines 2 S cm to right 
and 9 cm to left of midsternum Loud sj'stolic murmur all 
over precordia Pulmonic second sound equals aortic second 
wluch IS accentuated 

Jan 9, 1919 Improxed Tuitchcs onh occasional!} No 
cardiac s^ mptonis Phj sical examination shows heart as before 
April 12 1920 Referred to Cardiac Clinic Pulse 72, 
regular, u eight 92 pounds 

Present Illness — Getting along n ell Twitching (old chorea) 

IS almost gone Goes to school and plays like other bo\s 
Physical Examination — ^Apex impulse lifts the sixth rib in 
nipple line Blow mg s^ stolic murmur at tiic apex transmitted to 
axilla and masking the first sound Pulmonic second sound 
accentuated Question of middiastolic murmur at apex after 
exercise Slight choreic nioicnienls of shoulders 

i-Raj Heart and great ^csstls apjiear to be within normal 
limits Auricles sliglillj prominent '1 he shape of the heart 
consistent with earlj mitral stenosis 

Diagnosis — Chorea, rheumalit heart disease, with mitral 
m\ ohenicnt 

Discussion — In the presence of ■-o positii e .i histori of eliort.i 
it does not seem safe to ignore the loud sj siolic murmur at the 
apex I he Roentgen report is “normal but this statement i-- 
modilied bj ' auriele-' slighth prominent ’ whieh again suggest- 
mitral disea-c I he failure to elicit a delimte dia-tulie murmur 
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Patient has made many visits smce then No essential 
change noted Never defimte edema 

April 26, 1920 Reported to Cardiac Chmc 
Present Illness — Very nervous durmg the past few years 
Famts occasionally Frequently dyspnea on e'^ertion and with 
one pillow Palpitation on exertion Occasionally shght swell- 
ing of hands and feet 

Physical Examination — ^Apex unpulse fifth space, outside 
midclavicular hue Blowing systohe murmur at apex, contmuous 
with the first sound Question of sh^t middiastohc murmur 
or sound Pulmomc second sound much accentuated 
i; Roentgen mensuration of heart 
Electrocardiogram 

Opmion — Probably rheumatic heart disease with mitral 
mvolvement, plus cardiac neurosis 

hlay 3, 1920 Electrocardiogram. Normal rhythm, no 
abnormalities Roentgen report Heart shadow is apparently 
slightly mcreased in transverse diameter and it is rather round 
in shape Diagnosis deferred Measurements Right 4 5 cm , 
left 8 2 cm , total transverse 12 7 cm , length 14 3 cm , breadth 
10 6 cm , mtemal diameter of chest 24 4 cm 

Feels well, sole complamt is that die is weak and nervous at 
tunes 

Physical exanunation as of April 26th No diastohc murmur 
appredated 

I? Diagnosis of cardiac neurosis emphasized To return in 
sa months for re-examinabon Referred to Soaal Service 
Department 

June /, 1920 Report from social worker that patient at- 
tempted smade b> dnnkmg poison Reason for the above 
acfaon said to ha\ e been domestic trouble and to ha\ e no relation 
to cardiac condition 

Discussion The sjTnptoms are mostly those assoaated with 
cardiac neurosis, the attempted suiade shows the mentally 
unstable ti-pe of indmdual The location of the apex impulse 
outside the midcla%ncular hnc, the shght changes reported m the 
Roentgen examination, the markedly accentuated pulmonic 
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second sound, and the history of tonsilhbs makes us strongly 
suspect that the systohc murmur at the ape\ is assoaatcd mth 
rheumatic heart disease with mitral involvement In the absence 
of a more definite diastohc murmur we cannot positively con- 
firm the previously made diagnosis of mitral stenosis 

Case 8~M G H 0 P D. No 402,533 Dec 15, 1919 
Marned woman, thirty-three years of age, housewife, bom m 
Ireland 

Present Illness — Chief complamt is cough of two weeks’ 
duration, accompamed by yellow 5putum Appetite good, 
bowels move with laxative No pain, no fever 

Physical Examination — Weight 149 pounds, temperature 
98 6® F , pulse 120 Heart Presystolic murmur in sixth space 
beyond midclaviculai hne Fulmomc second sound accentuated 
Dtagfiosts — ^Mitral stenosis 
June 7, 1920 Referred to Cardiac Chmc 
Past History — ^Never rheumatic type of infection Ahvays 
worried and nervous 

Present Illness — ^Palpitation for four or five years, worse for 
past six months, especially after exatement No dyspnea 
except on chmbmg steep stairs No prccordial pains 

Physical Examination — ^Pulse 77, regular, iveight 145 5 
pounds Heart Loud first sound, systohc murmur at apex, 
redupheated second sound, all increased by exercise No 
diastohc murmur beard 

Electrocardiogram P wave high (+3), question of slight 
right ventncular preponderance Normal rhythm 

Discussion. — ^In our opinion this case is probably cardiac 
neurosis The findmgs in the electrocardiogram favor mitral 
damage, hoivever, so that for the present ive must regard the 
condition with some doubt An a:-ray examination may give 
further help, although in early mitral stenosis little abnormahty 
occurs in the heart shadow 
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Group C —Cases Incorrectxy Diagnosed Mitral Stenosis 

Case 9 — M G H 0 P D No 379,283 Feb 20, 1919 
Mamed woman, thirty-eight years old, housewife, bom m 
Ireland 

Faintly History — ^Negative 

Past History — Complete hj'sterectomy eleven jears ago, 
and since then health has been poor During the past three to 
four years she has had some dyspnea on ascendmg stairs “Stom- 
ach is w eak” and ocapital headache is frequent Bowels require 
cascara to combat constipation Recalls no diseases 

Chief complamt is soreness of nedc radiating to left shoulder 
Fi\ e days ago neck began to swell and motion of neck and left 
arm became painful 

Physical Examination — Pupils react well to hght and dis- 
tance Eyes bulge dightly, with staring eiqiression No glands 
m neck Heart borders by percussion 3 and 10 5 cm to nght and 
to left of midstemum respectively Apex impulse palpable 
in jBfth space, accompanied by a thnll “Presystohc murmur” 
at apex and soft blowing systohc murmur at aortic area Aortic 
second sound much accentuated Pulse 80 Weight 114 
pounds Blood-pressure 270 ^stohc, diastohc 190 

Wassennann reaction negative 

Diagnosis — ^Hj^ertension Artenosderosis hlitral stenosis 

March 20, 1919 Dyspnea variable Feels qmte ner\'Ous, 
palms moist, thjTOid palpable Unne No albumm, no sugar 

B Mctabohsm test 

«-Ray report. May 21 , 1919 "Spedfic aorbtis Heart 
border is 5 5 cm to nght of median hne and 8 5 cm to left 
Total trans\erse diameter is 14 cm Length of heart is 15 5 
cm Base IS 11 cm Total transverse diameter of great \ essels 
IS 9 5 cm ” 

• 

Ma> 29, 1919 Referred to South Medical Department for 
treatment of luetic aortitis No historj’ of pnmarj' or second- 
anes Ne\erpn^ant Husband h\Tng and w ell 

Patient was treated with mercury and lodids without ap- 
parent benefit On Aug 12, 1919 she w as returned to the Female 
Medical Department 
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Nov 3, 1919 Referred to Cardiac Clinic 

Heart shows no murmurs Apex impulse felt in sixth space 
outside midclavicular Ime Aorfac second sound much ac- 
centuated Blood-pressure systohc 216, diastohc 130 Pulse 
80, weight IIS pounds 

Opinion — ^No evidence of mitral stenosis or prunary heart 
disease 

Nov 10 to 19, 1919 patient was in ward Blood-pressure 
210/140 and 170/140 Fhthalem test 60 per cent , no fixation 
of the speafic gravity of the urme m two-hour test, blood 
chemistry normal Wassermann test negative 

Diagnosis — ^Precocious atherosclerosis, hypertension, neph- 
ntis, sclerotic arch 

Jan 20, 1920 Cardiac Cluuc Vital capaaty, 2400 cc 
Four months ago is said to have had a visible swcUing of the 
thyroid gland persisting about one week 
Basal metabohsm estimation 

Jan 21, 1920 Basal metabohsm (determined m laboratory of 
Dr J H Means) equals plus 36 per cent above normal Dr 
Means writes “She has symptoms which certainly are very 
suggestive of early Graves’ disease, and the mcreased metabohsm 
makes this seem a reasonable diagnosis I should not start her 
on the a;-ray treatment at once, but would rather keep on with 
rest and add quinin hydrobromid ’’ 

Pulse 80, weight 116 pounds 

Feb 9, 1920 Is sure she is better With the shortness of 
breath there is a smothermg feehng located under the upper end 
of the sternum 

Physical Examination — ^Pulse 73, weight 116 pounds Soft 
systohc murmur at base of heart and transmitted outward to 
the nght Blood-pressure systohc 210, diastohc 140 

jc-Ray mensuration of heart Right 4 5 cm , left 9 3 cm , 
transverse 14 cm , length 16 3 cm , breadth 10 4 cm , great 
vessels 8 2 cm 

May 24, 1920 Basal metabohsm is now +19 per cent 
Patient has used the tnple bromids dunng the past six weeks 

Discussion — ^The abnormahty of the thyroid apparently 
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attracted some attention at the tune of the first visit, and on 
March 20, 1919 the metabohsm test was requested That the 
latter w as not obtamed was presumably due to the war conditions 
In view of the marked broademng of the great vessels, as shown 
in the a:-ray report of Maj’, 1919, the patient was given tenta- 
tive antisyphihtic therapy The second »-ray report, February, 
1920, shows a dimmution of 1 2 cm in the width of the aortic 
shadow The drop m blood-pressure from its very high figure 
on the first examination may have something to do with this 
change, but also it is qmte likely that the first plate showed some 
distortion and so gave too great a figure 

From the data on the record the diagnoas of nephntis does 
not seem tenable Hyperthyroidism is proved and hj-pertension 
frequently accompames hjqierthjToidism E\udence of pnmarj' 
vahailar disease of the heart is wantmg 

Case 10— M G H 0 P D No 305,471 July 24, 1916 
Male, single, twentj -seven years old, carpenter, bom m Italy 
Family Etsiory — Negative 
Pasl History — "Rheumatism” fourteen years ago 
Present Illness — Complains of rheumatism, duration four 
months Pam m all thejomts Sweats at mght and has a cough 
Physical Examination — Heart not enlarged, action regular 
“Presjstohc murmur” heard at the apex Otherwise negative 
Diagnosis — ^Subacute arthritis, imtral stenosis 
May 27, 1917 Djspnea and palpitation when workmg 
Edema of ankles at tunes No rheumatism smee last visit 
Heart Shght enlargement to 2 cm to left of nipple hne Fust 
sound of poor quahty Soft-blowrmg systohe murmur im- 
mediately following first sound and "replacing the second sound” 
(sic) Shght S3stohc murmur over the aortic area, not trans- 
mitted No thnll, no edema 

April 26, 1920. Referred to Cardiac Clmic 
Present Three months ago acute rheumatic fever 

Before that he had been in v cry good condition for 5 ears Eleven 
hours of work dailv Still has some pam in joints and over 
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Physical Exaimmhon —Pvise of sbght ^^ate^hamme^ 
Blood-pressure systolic 125 diastolic 60 Apex impulse felt 
m fifth mterspace inside nipple hne Early diastohc murmur 
heard along left border of sternum and at apex No presystohc 
accentuation Soft systohc murmur at apex 

Opinion — ^Rheumatic heart disease, aortic regurgitation 
No evidence of mitral stenosis 
II Wassermann reaction 
*-Ray, 7-foot plate 

Discussion — ^The occurrence of a presystohc murmur, as on 
the first examination, is unsafe evidence on whidi to base the 
diagnosis of mitral stenosis Later at the time m e examined this 
patient there was defimte evidence of aortic regurgitation and, 
in view of the positive history of rheumatic infection, the latter 
is the probable etiologic factor The patient has not yet returned 
for the Wassermann test or ic-ray 

Case 11 — M G H 0 P D No 323,825 March 23, 1917 
Single man, twenty-four years of age, shipper in drug concern, 
born m Massachusetts 

Past History — ^Pneumoma at eight or nine years, scarlet 
fever, measles, demes venereal disease 

Complaint — ^Pam m left side of chest Feels tired Last 
April weighed 149 pounds Dry cough, whicli patient attributes 
to dust from his work 

Physical Examination — Many decayed teeth Heart “Pre- 
systohc murmur and thrill” m sixth space, nipple hne Pulmonic 
second sound accentuated Sbght increase m cardiac area to 
left Pulse nses from 80 to 96 on exerase Weight 139 pounds 
Unne normal 

Diagnosis — Mitral stenosis 

May 17, 1920 Referred to Cardiac Clime Comes in re- 
sponse to letter of mquiry as to his condition 

Past history as above save for pneumoma in December, 1918 
Present History— "Ho complaints Dates heart trouble to 
March, 1917, when, he states, he came to hospital for general 
eimmmation Three flights of stairs and walking never cause 
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shortness of breath OccasionaUy has shght discomfort m left 
lower axilla Aug 5, 1918 to M' 18, 1919 ser\ ed in the motor 
transport service of the U S Army No trouble with his heart 
Noted that his heart i\as subjected to particularly careful 
examination both on his admission and on his discharge from the 
arm} Works daily m “parts department” of an automobile 
concern Cigarettes 8 to 10 per day and 3 cups of coffee— none 
of the latter m the past two weeks 

Physical Exaimnahon —Apex impulse visible and palpable 
in fourth and fifth interspaces made mpple line Heart not 
enlarged to percussion At rest heart sounds are normal save 
for a crescendo character of the first sound at the apex, after 
exercise this takes on more the quahty of a murmur, and yet not 
defimtely Shght irregularity m rhythm with deep breathmg 
(smus arhythmia) 

Discussion — Obviously a normal heart The patient’s 
arm} record is strong endence m support of this opimon 

Case 12— M G H 0 P D No 398,528 Oct 16, 1919 
Single woman, thirt} years old, bank clerk, bom m Blmois 
Pasl History — Chorea at ten, diphtheria at twelve, rheu- 
matic fexer at seventeen, and tonsilhtis one year ago 

Present Illness — Chief complamt is palpitation and dyspnea 
on exertion Has had shght d} spnea for } ears, but not senously 
until four months ago Then moved to room necessitatmg 
climbing four flights of stairs Now is exhausted and very 
d}spneic when this is accomplished No orthopnea Swelhng 
of feet and ankles for years, but not so much of late 

Physical Examination —VIeli de\ eloped and nourished 
Th}Toid gland show s shght bilateral enlargement Heart Apex 
impulse in fifth space about in nipple Ime Sounds of good 
quahty rapid, and regular Musical systohe murmur at apex, 
transmitted to axilla Pulmonic second sound is greater than 
aortic second and is accentuated Pulses equal, of good quahty, 
rate 120 The murmur is increased after exerase No pre- 
S}’stohc murmur or thrill No supracardiac dulness 
October 20 1920 Referred to Cardiac Climc 
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Heart At apex systobc murmur and snapping first sound 
while at rest Weight 149 pounds Pulse 128 

Electrocardiogram Tachycardia, P wave not remarkable 
No right ventncular preponderance 

II Sol tnple bromids, gr \-v t i d p c 
Nov 17, 1919 Metabohsm is +12 per cent above normal 
Patient is more nervous the last few days, since stopping bromids 
Works fairly hard as bank clerk, but hves a quiet life othenvise 
Has to climb four fights of stairs dafy 
II Contmue tnple bromids Rest 
Feb 2, 1920 Weight 154 pounds Pulse 104, regular Has 
been working rather hard, domg extra work at the bank Sleeps 
well Symptoms are somewhat less Has gained weight, 
appetite good, neck no larger 

Heart (patient m prone position) No diastohc murmur 
heard Systohe whiff at the apex Roentgen mensuration of the 
heart requested 

Discussion — ^The above case was diagnosed as mitral stenosis 
at the first visit m October, 1919 In our opimon there is no 
evidence of mitral stenosis, but the case may be considered as 
“cardiac neurosis ” The result of the metabohsm test does not 
shake the latter diagnosis, as plus 12 per cent should be mter- 
preted as a borderline figure as regards the presence of hyperthy- 
roidism This patient will, of course, be follow ed for the possible 
development of defimte hyperthyroidism 

SUMIHARY 

Of the 12 cases reported, the first 4 have defimtely mitral 
stenosis, 2 of which have auncular fibrillation compheatmg it, 
the next 4 are doubtful, while the last 4 are not mitral stenotics, 
although they had been so diagnosed One of the last group w as 
hyperthyroidism and hypertension, another uncompheated aor- 
tic regurgitation, a third normal inth an excitable heart, and 
the last an example of "cardiac neurosis ” 
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SPASTIC PARALYSIS IN CHILDREN* 

Ip one asks a group of medical students ■why spasticity is 
present in a lesion of the upper motor neurones the usual 
explanation is as follows a cerebral lesion removes the cortical 
control from the “lower centers,” causmg increased musde tone, 
exaggerated deep reflexes, and donus This is correct as far as 
it goes, but when one asks what “lower centers” have been freed 
from cortical control the answers become vague and maccurate 
It is to brmg out the physiology of reflex musde tone, and to 
mdicate the location of the pnnapal tonus centers that I present 
these 3 cases 

Case I — Children’s Medical, No 236,355 A J M , age 
fourteen months, admitted April 26, 1920 

Family Eistory — ^Mother has marked enlargement of the 
th>Toid and says that she is nervous Father hvmg and well, 
4 other children hvmg and well No known e^qiosure to tuber- 
culosis or contagious disease No lustotj' of mental diseases m 
the family 

Past History — ^Bom one month prematurdy, February 15, 
1919, easy deh\er 3 ', no instruments used, weight 4 poimds At 
birth he was very cj'anotic. The doctor worked over him four 
hours before he came around The cranial bones o\erlapped 
to a marked degree, and the front half of the head was narrow, 
as if some one had pmched iL The doctor said that he had a 
congcmtal heart lesion \STien he was four hours old he had 
three con\Tilaons Tor the first six wedvs he lay perfectly quiet^ 

* I wish to express mj thanks to Dr F B Talbot, on whose service Cases 
I and II were studied, and to Dr Jason Mixter for allowing me to work on 
Case III 
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Heart At apex systohc murmur and snapping first sound 
while at rest Weight 149 pounds Pulse 128 

Electrocardiogram Tachycardia, P wave not remarkable 
No nght ventncular preponderance 

I{ Sol tnple bromids, gr w t i d p c 
Nov 17, 1919 hletabolism is +12 per cent above normal 
Patient is more nervous the last few days, since stopping bromids 
Works fairly hard as bank clerk, but hves a quiet life otherwise 
Has to dimb four flights of stairs daily 
IJ Contmue tnple bromids Rest 
Feb 2, 1920 Weight 154 pounds Pulse 104, regular Has 
been workmg rather hard, doing extra work at the bank Sleeps 
well Symptoms are somewhat less Has gained weight, 
appetite good, neck no larger 

Heart (patient in prone position) No diastohc murmur 
heard S 3 retohc whiff at the apex Roentgen mensuration of the 
heart requested 

Discussion — ^The above case was diagnosed as mitral stenosis 
at the first visit in October, 1919 In our opmion there is no 
evidence of nutral stenosis, but the case may be considered as 
"cardiac neurosis ” The result of the metabohsm test does not 
shake the latter diagnosis, as plus 12 per cent should be mter- 
preted as a borderlme figure as regards the presence of hyperthy- 
roidism This patient will, of course, be follow ed for the possible 
development of defimte hyperthyroidism 

SUMMARY 

Of the 12 cases reported, the first 4 have defimtely mitral 
stenosis, 2 of which have auncular fibnllation comphcating it, 
the next 4 are doubtful, while the last 4 are not mitral stenoUcs, 
although they had been so diagnosed One of the last group was 
h 3 q)erth 5 Toidism and hypertension, another uncompheated aor- 
tic regurgitation, a third normal w'lth an excitable heart, and 
the last an example of “cardiac neurosis ” 
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the time The head is drawn back shghtly and his face is turned 
shghtly to cither side, usually to the left The extremities ate 
shghtly spastic, the legs more than the arms, both sides equally 
He IS able to move head and extremities and is extremely im- 
table At a sudden noise or pam he has a shght convulsion The 
head is drawn back sharply to either side, the face usually to 
the nght, the left arm is held upward and shghtly outward, the 
forearm acutely flexed, the fist tightly clenched, no imst-drop 
The nght arm is held dose to the body, the forearm flexed at 
nght angles to the arm, and the hand tightly denched The 
thighs are shghtly flexed, the knees rotated outward There are 
a few dome comadsions and he then relaxes and begms to cry 
The duration is onl}' a few seconds Convulsions can also be 
produced by mtroducmg a throat stick or bj' the patient’s swal- 
lowmg 

Ejes jMo\ements and vision apparently normal Con- 
junctiva, sclera, and cornea negative 

Ears Aundcs are very large Lobes are turned outward 
Canals and drums normal 

Nose Broad and rather prominent No discharge Septum 
intact 

^louth Lips normal Gums normal Six teeth Tongue 
rather large, moist, not coated Mucous membranes normal 
No Kophk’s spots 

Lymph-nodes Afewantenorcemcal No other enlargement 

Thorax Normal size and shape Rosary shght and no 
Hamson’s groove 

Heart Apex-beat palpable, not visible Dulness by per- 
cussion corresponds to apex-beat Normal rate, rhythmic and 
forceful V- greater than A-, not accentuated No murmurs 

Lungs Negatixe 

Abdomen Not distended No rigidity, spasm, or tenderness 
Lucr palpable 1^ cm below costal margin Spleen not pal- 
pable No herma 

Gcntaha Foreskin long and redundant Testicles palpable 
just outside of external ring 

Buttocks Not reddened or excoriated 
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With his arms bent back on his chest and his legs drawn up 
They could be straightened passively, but were ratlier stiff 
Dunng this time he did not cry and had to be fed forably 
His skin was dark colored and after a few weeks peeled off 
There is no other history of disease except the present illness 

Feedmg histoiy First two weeks, breast milk, then “Baby 
Brand” condensed milk 1 teaspoonful, iiater 4 ounces, feedings 
whenever he was hungry The baby did not gam i\ell and 
vomited frequently At seven months he was shifted to whey 
4 ounces, cane-sugar ^ teaspoonful This made him vomit more 
than before, so he was changed to malted milk § tablespoonful, 
water 4 ounces, no milk He has been on this mixture ever since, 
except that the amount has been increased He has I tcaspoon- 
ful of orange juice a day, but no solid food because of difficulty in 
swallowing 

Present Illness — ^When the patient was six months old he 
began to have frequent convulsions brought on by the least 
disturbance, and lasting a few seconds to a mmute His arms 
and legs twitch, his head is drawn back and his eyes roll up As 
soon as it is over he is ready to smile This sort of thing has 
continued up to the present time He also has a trick of turning 
blue, holdmg his breath, and finally coming around with a long 
inspiratory cry Until he was a year old he kept his hands 
clenched contmually and used to stick his tongue out Now he 
does not do this so much During the last four months liis 
mother has tned to give him cereal, but each time he gags and 
seems unable to swallow Liquid food causes no trouble His 
appetite is good and his bowels are regular He is apt to be rather 
fussy He cannot sit up alone, and can only hold his head up for 
a few minutes He knows his mother and will respond when his 
name is called His sight and heanng are said to be normal 
He has six teeth, the first of which appeared at six months His 
anterior fontanel closed at five months 

Physical Exannnahon — General appearance is that of a 
fairly well-developed and nounshed male infant of about four- 
teen months, not acutely nor chronicly ill, but crying lustily 
dunng the entire examination He holds himself rigidlj all of 
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The stool was formed, brown, normal m constituents, was 
well digested and had a fecal odor 

Temperature varied between 98° and 100 2° F (rectal), 
mccept on April 27th, when there was a sudden rise to 104° F , 
falhng to 100° F the next day 

Pulse ranged between 108 and 135 per mmute, was 120 to 
130 Apnl 27th 

Respiration usually 30 per mmute, fell on last two daj’s to an 
average of 25 

Diagnosis —Microcephahc idiot, wnth resultmg premature 
synostosis of the cramal bones Tetany was considered, but was 
ruled out by the absence of Chvostd>.’s sign and of Trousseau’s 
sign, by the character of the convulsions, the absence of laryngeal 
spasm, and the presence of abnormal reflexes The normal 
electric reactions substantiated this opmion 

Case n — Children’s Medical, Xo 235,922 L G T , age 
four years, admitted March 31, 1920 

Family Btslory — Father hvmg and well so far as is known 
Mother had tuberculosis as a child and was m an English sana- 
tonum for several y ears At present she is in poor general condi- 
tion, but when she was exanuned m the Female Medical Out- 
Patient Department a month ago she was told that she did not 
have any' active process now One sister, imderw eight, gets sick 
easily , but has no dcfimte disease No miscarriages 

Past IJislory— Bom at full term, normal dehvery'. The 
mother was in bed seven weeks with pneumoma while pregnant 
He w as bottle fed — ^lelhn’s Food and milk, formula not known 
WTien he was tecthmg he had convulsions and vomited re- 
peatedly His appetite is poor and his bowels fairly regular 
Xo contagious diseases He sat up alone at one year, talked at 
three years, and walked at two years 

Present Illness —PsAicat was brought mto the Out-Patient 
Department because he w as underweight, backw ard, and because 
he has always dragged his right leg when he walks He runs 
very little, falls often, and has to be earned up and down stairs 
He docs not talk readily , is slow , unresponsiv c and seems v cry 



420 


STANLEY COBB 


Extremities No edema or deformihes Joints movable 
Hands, feet, and nails normal Epiphysis sUghtly enlarged 
Measurements Head 38 5, chest 45, abdomen 42, length 63 
Head Smaller than normal Lateral diameter is much de- 
creased, espeaally m frontal region The forehead is very nar- 
row and sloping The ocaput is sloped normally, but is smaller 
than normal Fontanels are closed Suture hnes not palpable 
Hair IS very abundant and is silky No mts nor pedicuh 
Skm Warm, moist, and elastic Subcutaneous fat fairly 
well developed No rash or eruption 

Neurologic findmgs are (1) Small skull, narrow in frontal 
region in lateral dimension espeaally, probably a “Turmschadel,” 
with premature synostosis (2) General convulsions (3) In- 
creased reflexes, with bilateral, well-sustained ankle-clonus (4) 
Eye-grounds show no ewdence of pressure, left disk oblong, 
probably astigmatic, no pathologic findmgs Pupils equal, 
regular, and react Chvostek’s sign is absent Neck is shghtly 
ngid and retracted, but can be flexed on chest Trousseau 
absent Abdominal not obtamed Cremasteric not obtamed 
Sabmski negative Knee-jerks and ankle-jerks are exaggerated, 
and equal on right and left 
Electnc reactions 

Anode Cathode 

Right peroneal 5 milliampercs 1 2 niilliampcrcs 

Left peroneal 5 " 10“ 

Left abdominal muscles 4 " 0 5" 

Above values produced contractions, less values did nothing 
Not charactenstic of tetany 

X-Ray The skull sutures are not closed, but they seem rather 
smaller than usual in a child of this age 

Blood Wassermann negative. Von Pirquet 24 negative, 48 
negative, red blood-cells 4,944,000 per cu mm, w'hite blood- 
cells 14,000 per cu mm, hemoglobin 80 per cent , differential 
count showed poljTnorphonuclcar cells 57 per cent, small 
lymphocytes 39 per cent , large mononuclears 3 per cent , eosino- 
phils 1 per cent , red cells and platelets normal 
Unne exammation showed nothing abnormal 
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LiTnph-nodes Few antenor cemcal glands No other 

glandular enlargement ^ 

Thorax Normal size and shape, no beading or Hamson’s 

groo\e 

Heart Apevbeat palpable and corresponds to heart borders 
Normal rate forceful and regular P- equals A- No murmurs 

Lungs Clear 

Abdomen The le\el is that of the thorax No ngidity, 
spasm, or tenderness Liver and spleen not palpable No 
hernia 

Genitals Prepuce can be retracted Testicles descended 

Buttocks Normal 

Extremities No edema No deformities of extremities 
Joints mox able 

Measurements Head 4S, chest 54, abdomen 54, length 106 
cm , weight 15 7 kilograms 

Neurologic Cranial nerves negative (fundi not weU seen) 
Motor svstem shows (1) Spasfaat> of both legs, nght slightly 
greater Uian left, the gait is not tj-pical, the child seems to have 
learned to pick up his knees in order to ov ercome the tendency 
of the toes to scrape No muscular weakness, no atrophy 
(2) Refleves knee-jerks and ankle-jerks exaggerated and equal 
on right and left, patellar reflexes active and equal, nght and 
left, ankle-clonus bilateral, well sustained, right shghtl) greater 
than left, Babmski bilateral, nght greater than left Arm 
reflexes arc exaggerated and equal Sensorj' examination not 
done Endoenn svstem negative Pupils equal, regular, and 
react to light liicntallv somewhat retarded, but this cannot be 
dcfmitclv decided 

'Icmpcrature between 97° and 100° T (rectal) 

I’ubc ranged from 75 to 105 per minute 
Rcqjiration ranged from 20 to 28 per minute 
Lnnc Straw color, aad reaction, no albumin, no sugar, 
'-tdimcnl negative (three examinations) 

Blood Red blood-cells 4 168 000, white blood-cell count 
‘■how^ 12 600, hemoglobin 70, differential count shows polv- 
nioqihonuclcar cells 72 mononuclears 28, red cells and platelets 
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tired at night He plays with other children Since early in 
January he has ^\et the bed at night In the Out-Patient De- 
partment the throat department said that his tonsils were 
moderately large, and suggested operation if fixmg his teeth did 
not improve his condition The dentist reported that his caiaty 
was superhaal and would not account for the cervical glands 
The orthopedic department said that “the gait was not sigmfi- 
cant” and that it was “not an orthopedic problem ” The 
nutrition dime sent him to the Fathers’ and Mothers’ Club for 
five weeks, where he was able to get fresh air, rest periods and 
lunches, and went to bed at 6 p m He gained only ^ pound, 
however, and he is sent mto the house for further study 

Physical ExamtnaUon — ^The general appearance is that of a 
well-developed and fairly well-nounshed male child of about 
four years, not acutely ill The child docs not impress one as 
being mentally backward He seems a httle bashful, but under- 
stands anything that is said to him He walks with a pecuhar 
gait, the steps are short and he raises his feet rather high The 
nght foot IS shghtly more everted than the left There is a 
moderate degree of flat-foot He is able to nse from the floor 
normally 

Skm Warm, moist, and elastic Subcutaneous fat fairly 
well developed No rash or eruption 

Head Normal size and shape Fontanels closed No nits 
nor pedicuh noted 

Eyes Apparently sees normally with both eyes Movements 
normal No discharge Conjunctiv® not mflamed or anemic 
Scler® and come® normal 

Ears Normal size and shape Canals normal Drums normal 
Nose Normal size and shape No discharge Septum 
intact 

Mouth Gums normal Teeth 20, tw-o cavities are superficial 
Mucous membranes normal color No Kophk’s spots 

Throat Tonsils are shghtly enlarged, surface rather scarred 
and are bound to the pillars He is not a mouth-breather He 
talks very pecuharly, tones have a definite nasal twang, but with 
apparent change when nose is held 
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tractions are regular and the time from the begimung of one 
contraction to the beginmng of the next measures almost in- 
xariabh 012 second Beuteen the larger waxes (Fig 47), 
each group of which indicates a dome contraction of the gas- 
trocnemius are fine xxaxes due probablx to the action currents 
accompanxang a slight x oluntarx push exerted bx the child s 
leg 

Diagnosis — ^The case is probablx one of spastic paralxsis 
follow ing a birth injurx The prognosis is good The paralj sis 
15 onlx slight and xxall probablx dear up b\ the tune adult hfe is 
reached The fact that the spasticitx is somewhat more marked 
on the right than on the left xxith clonus greater on the right than 
on the left suggests a birth injurx more than encephalitis The 
electromx ogram gix cs definite ex idence as to the organic etiologx* 
of the clonus 

Treatment — Present treatment should be massage and exer- 
cises It is not thought that the tuberculosis is at all actix e 

Case III — \\ S No 235 337 R B P age six and a half 
xcar'« admitted Pebruar} 25 1920 

/ (iHii/x lltstorv — Not remarkable 

Past Ilislarv — Bom three xxeeks after full term He has had 
no illnc'scs except measles at txxo and chickenpox at four and a 
half xear-, of age His dexelopmcnt has been unusuallx pre- 
cocious teeth appearing earlx xxalking and talking exceptionallj 
eirlx and Ills XX eight x\ as 25 pounds at fixe months This pre- 
rociou-nc'-s has continued and his mother saxs he seems older 
than other children of his age 

Present Illness — In Nox ember 1916 he began to shoxx 
li'-Mtucle and complained of fatigue Vfter three xxeeks of this 
on Dectniber 14th he xomitcd complained of headache and 
then went into a -tate of gentrahred ngiditx xxhich lasted for 
h ilf an hour and xxas folloxxed bx a general conxailMon and 
xomitini; He wa'' then rigid again for three hours and stuporous 
Liimbir puncture bx hi*' attending phxMcian reliexcd the sxmp- 
toni'' and he had a «loxx droxx'.\ return to con'-ciousness oxer a 
pi nod of twentx-four hour- \ diagno-i- ol brain tumor was 
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normal Wasscrmann nega- 
te c Von Pirqucl. 24 slrongh 
positn c, 48 slrongl^ poMln c 

Stool Former! bran color 
ncgalne except for vegetable 
fibers 

Lumbar puncture About 
6 cc of crystal clear fluid 
not under increased pressure 
Cell count 4 per cu mni 
Smear negatne for organisms 
Cells endothelial Culture neg- 
ative Globulin negative 
Wasscrmann negative Col- 
loidal gold negatne PclIicIc 
negative 

a-Riiy Diaphragms arc 
rather flat, costophrcnic angles 
clear Respiratory mo\ cniciits 
normal Hilus shadow in- 
creased on both sides '1 here 
IS a good deal of fine mottling 
present along lung markings 
Some of these shadows arc 
unusuall}' dense, suggesting 
calcification Ajipearancc is 
that of a glandular, jiossibh 
peribronchial, tuberculosis 
]Lis.il metaboh'-m A\ cr- 
ages 34 4 calorics jicr hour, or 
1120 calorics in twentj-four 
hours per squ,ire meter 

LIcctromjographicslud\ of 
ankle-clonus Shows the a\cr- 
age rate of the clonus to be 
8 5 contractions per sttoiid, 
the periods between the con 
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tractions are regular and the tune from the beginning of one 
contraction to the beginning of the next measures almost m- 
\anabl> 012 second Ben teen the larger v\a\e5 (Fig 47) 
each group of which indicates a dome contraction of the gas- 
trocnemius are fine wa\cs due probabh to the action currents 
accompan\nng a sbght \oluntar\ push exerted b\ the child s 
leg 

Diagnosis — ^The case is probabK one of spastic paraK sis 
following a birth injurx* Tlie prognosis is good The paralj sis 
15 onh slight and will probabh clear up b\ the time adult hfe is 
reached The fact that the spastiaU is somewhat more marked 
on the right than on the left with clonus greater on the nght than 
on the left suggests a birth mjurj more than encephalitis The 
elcctromj ogram gn es definite e\idence as to the organic etiologN 
of the clonus 

Treatment — Present treatment should be massage and exer- 
Q'-cs It IS not thought that the tuberculosis is at all acti\ e 

Case in — S Xo 235 337 R B P age six and a half 
Near-- admitted rebruar) 25 1920 

r iuml\ Iltslon — Xot remarkable 

Past Ilislory — Bom three weeks after full term He has had 
no illnesses except measles at two and chickenpox at four and a 
half \car<; of age Hi' de^elopmcnt has been unusually pre- 
coaou' teeth ippeanng earh walking and talking exceptionally 
cirl\ and hl^ weight wa‘^ 25 pounds at fi\e months This pre- 
tociou'nC" ha' continued and hi*^ mother sa\5 he seems older 
tlnn other children ol his age 

Present Illness — In Xo^ ember 1916 he began to show 
1 i"iludc and complained ot fatigue \fter three weeks of this 
on December 14th he aomited complained ot headache and 
then Went into i 'tite ol aenerahred ngidita which lasted for 
h ilf an hour ami wi« tollowed b\ a general con\iilsion and 
\ omitina He w a' then rigid again for three hours and stuporous 
Lumbar puncture b\ hi' attending phjsician reheaed the samp- 
tom' and he had a eloaa droaa'a return to consaousness oaer a 
period ot taaenta-iour hour' \ diagno'is of brain tumor was 
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made and lie i\as sent to the Peter Bent Bngham Hosjnlal 
(No 11,228) for study on Dr Cushing’s scr\ice Here the fol- 
lowmg positive findings were observed A child of three, len 
muscular and rather overdei eloped for his age His responses 
to questions are prompt and more intelligent than might be 
expected There is a limitation of the motion of the eyes up- 
ward, and shglit nystagmus on looking to cither right or left 
The finger-to-nose test ehats djsmctna, and there is an ataxic 
gait The reflexes are sluggish Both fundi show choked disks 
of 2 dipoters ^-Ray of the skull shows a shadow in the pineal 
region and indications of hj drocephalus 

The patient improxed on the ward, so operation was de- 
ferred and the child sent home for further obscrxation The 
diagnosis of "pineal tumor” was tentabx cl}’^ made 

Shortly after returning home he had xnsual disturbances, 
vomited occasionally, and m April had a sex ere headache, so he 
w’as taken to another hospital and there operated on for cere- 
bellar tumor The notes follow Operation May 4, 1917 Sub- 
occipital decompression Dura xcry tense oxer cerebellum 
Ventricle tapped, rehex ing tension Dura incised from side to 
side across midhne Txxo x'crtical incisions ox'cr both cerebellar 
lobes, but no definite tumor felt Wound closed, dura stitched, 
periosteal and muscular flap stitched and skin closed He made 
good recox ery and for about tw o w eeks inqjrovcd in co-onhna- 
tion, no headaches or x'omiting IMay 18, 1917 swelling and 
bulging of right side of cerebellum hlay 27lh xoniitcd txxicc, 
inco-ordination, marked headache, more tension on right side of 
cerebellum June 2d and 6th lumbar puncture with increased 
pressure and lemporarj' rehef folloxxing June 12th tension 
same, but no further headache or x^omiling, ejesight good, re- 
flexes normal, unsteady when silting alone, discharged to home 
Since then he has not been able to walk His left leg and later 
on his left arm troubled hmi, he could not control them well 
His xision has grown worse, cspeciallx the last three months 
The mother thinks that he has grown worse in Hit last three 
months, although he has not had so manx sexert hcad.icht' 
His speech IS slower than usual, but mentallx he is alert 
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Physical £aa;H/Ha/?o« —Well-de\ eloped and \\ ell-nounshed 
boj of SL\ Ijing quietlj in bed 

Skin Clear and soft, mucous membranes good color 
Head Large 0\er occipital area is a large bulging pro- 
tuberance 

Ej es Sclera: clear Lateral m stagmus — the e\ es shifting to 
nght and snapping back to the left Pupils both fairlj' well 
dilated, nght larger than left, neither reacts to hght, at a dis- 
tance of 1 foot the child can rarely tell how manj fingers are 
put up 

Ears and nose Slight nasal discharge 
!Mouth Tongue protruded to the left, clean, no coat 
Facial muscles Some drooping to the left, could not get him 
to smile 

Xcck Ncgatn e 

Chest Well de^ eloped, expansion, nght equals left 
Lungs Clear and resonant throughout 
Heart Normal size and position sounds regular, rapid, no 
thrills or murmurs 

Spine Xegatne, no costoxertebral tenderness 
Abdomen Le\el, soft, and tjmpamtic, no spasm, masses, or 
tenderness, no organs felt 

Genitals Xcither testicle felt in scrotum 
Extremities Right arm moxes with some difficultx of co- 
ordination and coarse tremor This is more marked m the left 
arm and hand The gnp of the fingers of the left hand is much 
weaker than the nght ITic left hand is held with fingers flexed 
most of the lime 

I cgs Both feet are held in equinus — especiaUj the left w ith 
the big toes extended Both legs arc more or less rigid 

Xcurologic There is secondary optic atrophj in both ejes 
T liL other po'itn c neurologic findings are inabilitj to mox e the 
cjc-. to the left, weakness of the left facial muscles, paraljsis of 
the kft arm with parc«is and ataxia of the nght arm, and paresis 
of lilt kg' 1 he sinking thing is the extensor position of the 
kg^ with increase of muscular lone Especialh interesting is 
lilt fltxion rtiltx from stimulation of the nght plantar, and the 
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crossed extension reflex in the right leg from stimulating the 
left plantar J he arms arc also stiff at shoulder and elbow , hut 
loose at the wrist, the^ arc usualh held in partial flexion at the 
elbow The reflexes show normal knee- and ankle-jerks, no 
Kernig, no clonus obtained, Babmski reflex is questionable .is 
the toes are held in the extended position, on tapping the left 



Xi 


I'lj; 4S — ^ Kn ol skull of Cast HI, litcril Mtw, sIiowihr •slndow in 
region of pine'll liodi (1 lo® ‘"O' lontid I)\ lollowing out lines in tin 
directions indicitcd In tin t«o nrrow., the tumor sindow Iiciiif, wlicre the 
lines would cross 

knee the hamstrings of the right leg contract Hit. child is in- 
continent of urine 

Exe consultation rebruarx 27th Disks x\cll outlined, xerx 
pale, X essels of good si7c and tortuous, retin.i normal Secondarx 
ojitic atrophx 

Icmpcrature BctxxLcn 9S° anti 99 8° I until just btfore 
death when it rose to 10s 8° I' 
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Pulse 1 25 on admission , while on w ard a\ eraged 90 , reached 
170 before death 

Respiration 15 to 25 48 before death 
Unne Straw colored clear, acid reaction no aloumin no 
sugar, no diacetic acid , the sediment show s uric acid cr\ stals in 
excess, no red cells pus cells, or casts 

r-Ra> Skull unusualK large and thin It presents a mottled 
appearance suggestue of intracranial pressure Sutures wide in 



I If; 49 — Photograph o( «agittal section ol the hnm of Case III, shon- 
'"R '■'rge IcRilonn of the pineal IxnK , causing great pre^sllre on the midbram 
and divjihccnicnt of the rertWIum and jjons The dilated \entricles mdi 
rate the (\tcnt of the h\drorephahi>- 


ujiper portion of <;kull Just abo\c mastoid process in midportion 
of '•kull is a calcified area which has a horseshoe shape Thi‘. 
m iss IS apparcnlh in the br.iin and coincides w ith the position 
of lliL pint il l)od\ (Pig 4S) 

Operation I March 5lh) — Ether anesthesia Ventricular 
puncture and injection of air 700 cc fluid withdrawn through 
putulurt in front il rtsion in smill amounts (20 cc after the 
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first 200 c c ) anti air injected to replace same for \ entriculog- 
raphj' 

-i-Raj (March 5th) Plates taken of skull after injection of 
ventncle \\ith air show the outhne of a pedunculated mass about 
11 inches in diameter rismg from the posterior part of the floor 
of left lateral ^ cntncle The dense shadou seen in prc\aous plates 
is apparent! j in the center of this mass The a entnclcs arc ex- 
tremely large and the amount of brain substance verj' much 
reduced The appearance is that of extreme internal hj'dro- 
cephalus, probably due to a tumor rismg near the aqueduct of 
Syl^^us 1 he fact that there is calcification in tlie tumor m ould 
suggest tliat It IS of epithehal origin 

On hlarch 6th the child died, and autopsj' shoued a pineal 
teratoma (Fig 49) displacing the midbrain, shutting off the 
aqueduct, and causing extreme internal hydrocephalus 

Diagnosis — ^The history taken at the Brigham Hospital, 
which brmgs out the precocious development of the child, 
first drew attention to the pineal bodj as the probable scat of 
the lesion When sj^uptoms of pressure on the midbram, of “de- 
ccrebration,” and of internal hydrocephalus appeared the diagno- 
sis was more probable, and the a-rays finally made it certain 
that a tumor of the pineal gland existed, probably an epithelial 
grow th 

These 3 cases all show' hj’pertomcity of the limb muscles 
with hj'peractixe tendon reflexes and clonus llie diagnoses 
indicate that in all 3 the cerebral cortex is not properly func- 
tioning in the microcephahc case, because of its lack of dc\ cl- 
opment, in the birth hemorrhage because of local destruction, 
and in the pineal tumor on account of the pressure of the grow th 
on the motor tracts as they pass downward m the cerebral 
peduncles and into the midbram 1 his indicates the correctness 
of the theory that spasticity dc\ clops when “cortical control ' 

IS remox cd But clinical data has gix cn us little evidence as to 
the location of the centers which become hjperactixe after the 
remox al of this higher control By turning to the experimental 
xxork of phx siologists, cspeciallj Sherrington, xxe can find im 
portant analogies in the reactions of the “decerebrate” animal 
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It has been demonstrated* that \\hen the cerebrospinal axis 
of an animal is transected through the anterior part of the mid- 
bram at the lei el of the supenor colhcuh, and (Fig 50, T) 
above the red nucleus, that this animal goes into a state of 
tome muscular contraction known as decerebrafe ngtdtly This 
tome contraction is confined to the extensor muscles of the limbs 
and the delators of the neck, tail, and jaw— in short, to those 
musdes that hold the animal m an upright posture and thus 
counteract the steady force of gravity. In other words, a com- 
pheated mechanism that holds the ammal m the rejlex posture of 
standing gams control of the musculature We say rejlex ad- 
visedly, because it has been shown by Sherrmgton and others 
that the ngidity disappears when the afferent impulses are cut 
off by section of the postenor roots or of the lateral columns of 
the cord Thus it is proved that the ultimate source of the stim- 
uh that set up this rigidity hes m the penpheral sense organs, 
espeaally those deep sense organs that subserve musde, tendon, 
and jomt sensation The phenomenon is therefore properly 
called a postural reflex More recent mvestigators®>* have lo- 
cated the mam reflex center for the standmg posture m the red 
nudeus of the midbram This was accomplished by mnlmg 
successive transections of the bram stem until the reflex ngidity 
disappeared Subsequent microscopic exammations of the senal 
sections of bram removed then showed that mjury to the red 
nudeus caused loss of all the steady ngidity A certam amount 
of postural reflex, however, remamed until the vestibular nucld 
were injured This accords with the theorj' of other workers, 
notably Ewald,* who beheve that musde tone has an important 
center in the otic labyrmlh 

From the dmical standpomt it has been shown bv Wilson* 
and Hunt* that the corpus stnatum (i c , the caudate and len- 
ticular nudei) has an important control over musde tone and 
simple motor assoaaUons such as those necessarj’ for locomo- 
tion Pathologic processes in these nudei cause abnormahties 
of tonus, for example, the muscular ngidities seen m Wilson’s 
disease and paralysis agitans Walshe ^ m a recent paper on spas- 
liatj,’ has ablv summed up the subject, and sajs that the ex- 
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tended type of spastic paralysis is identical with the “decerebrate 
ngidity” described by Sherrington in animals, that the spastic 
element is the same phenomenon as the tome extensor rigidity 
seen in these animal preparations, and possesses similarly a 
mescncephalospmal reflex arc 

Wc have in tliese 3 cases s)miptoms of uncontrolled tome 
activity with resultmg spastiaty, hyperactive reflexes, and 
clonus In Case I the lesion is m all probabihty a bilateral 
aplasia of the cerebral hemisphere (Fig SO, A) with the physio- 



Fig 50 — Diagram of sagittal section of a normal brain P, Pineal body, 
R, red nucleus, V, vestibular nuclei A transection of the brain along the 
line A and H, removing the cortex, gives the symptomatology of "decorti- 
cation " Transection along the line T passes through the midbrain and 
causes the symptoms of "dcccrebration ” 

logic results that would follow decortication m an animal Case 
II represents an extensive lesion of the cerebral cortex (Fig SO, 
H), probably a hemorrhage from birth trauma causing more 
damage to the left hemisphere than to the right, with symptoms 
similar to Case I, but with more increase of muscle tone on the 
nght side of the body than on the left Case III has a lower 
lesion where the convergmg projection fibers from the motor 
cortex are concentrated in the peduncles and midbrain so that 
pressure by the pineal tumor brought about, in fact, a true 
dcccrebration (l^ig SO, T), and the symptomatology desenbed 
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in the physical examination bears a notable resemblance to the 
phenomena of decerebrate ngidity descnbed by the physiolo- 
gists 

The cases differ m voluntaiy' power and degree of spastidty 
This can ako be explained bj' a companson with physiologic 
experiments, for if the cortex of an animal is removed, leaving 
mtact the corpus stnatum and other nuclei of the basal gangha, 
the power to assoaate movements for walkmg, chmbmg, and the 
like is conserved, and the animal is still able to carry out all of 
the fundamental acts of life In addition, there is an mcrease in 
muscle tone, espeaally m the extensor muscles which keep the 
standing posture This m a crude way descnbes Cases I and 
n, although m neither of them is there reason to suppose that 
the vhole motor cortex is la rking So the symptoms are not so 
severe as those descnbed for the animal Sut physiologically 
speaking these can be called cases of partial decortication In 
Case in, however, there is no abihty to walk, the arms are 
asynergic, and tonus is greatly mcreased m the muscle groups 
necessary to mamtam the reflex standing posture, thus showmg 
that the red nucleus is functionmg The loss of simple motor 
assoaations, such as the movements of walkmg, mdicates that 
the basal gangha are cut off, so the physiologic diagnosis of 
dccercbratton can be made, and the lesion located somewhere m 
the motor tract below the lenticular nudeus and above the red 
nucleus 

It IS well to consider the subject of motor power and tonus 
from another point of view We ha^ e been speakmg of the cen- 
tral nervous system and its effect on the muscular system m 
general Now let us take a musde as the startmg-point and 
analvzc the effects that play upon it 

The musde is mnerv'ated only by the penpheral nerv’es, the 
motor fibers of which all arise from the antenor horn ceUs of the 
spinal cord Any motor impuke, therefore, that reaches the 
musde must travel along this path, and smce the whole muscle 
acts as a umt in contracting, it may be taken for granted that the 
simultaneous impulses commg dowm each of the many nerve- 
fibers of the penpheral nerv e are similar one to another In our 

VOL. 4 — 28 
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diagram (Fig 51) we can then draw the peripheral motor 
nerve (F. C P ) from the anterior horn cell to tlie muscle as if it 
were a single fiber But there are many impulses that play on 
the anterior horn cell and affect tlie impulse that goes to the 



Fig SI — Diagram of the motor pithways (modified from Wilson) Im- 
pulses from the peripheral sense organs, from the motor cortex, the striatum, 
red nucleus and vestibule, are indicated as passing down their respective 
tracts to concentrate on the anterior horn cell Thus the scries of impulses 
which travel do'nn the final common pith of the penpherat nerve, to the 
skeletal muscle, is a composite and modified energy, according to the 
strength of the innenntion from each of the great centers (T or examples 
and descriptions of lesions, sec text ) 

muscle, SO the motor nerve-fiber is not only a final path for motor 
impulses, but it is the final common patli down wluch all motor 
impulses must travel to rcacli the muscle, no matter what their 
source • 

With this conception of a JFnal common path for tlie motor 
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impxJses dearly in mind, let us sketch the vanous sources of 
motor energy which play on the anterior horn cell * In the first 
place, unpulses received in the penpheral sense organs refiexly 
affect musde tone through short reflex arcs across the spmal cord, 
without bringmg mto play any of the bram centers at all This 
simple reflex arc, though crude in its function, is all unportant, 
for if it IS cut (lesion A, Fig 51), as in secUon of the postenor 
roots, no reflex musde tone remams, and the higher centers, 
actmg, as it were, bhndly from above, have but a tondess ataxic 
musde to play upon 

The second great source of motor innen'ation is from the 
motor cortex via the corticospmal path, and with a lesion m this 
tract at a le\el higher than the stnatum (lesion B, Fig 51) we 
impair or destroy the power of isolated \oluntary movements 
We say "isolated moiement” because m injury to the cortico- 
spmal tract alone it is these highly speaahzed, smgle and pur- 
poseful movements that are lost, not the gross assoaated mo\e- 
mcnts of locomotion and bodily station This condition is illus- 
trated by the partial lesions of the cortex m Cases I and 11 

The lower lesion caused by the pmeal tumor in Case HI, 
however, cuts off the effects of the stnatum as well as those of 
the cortex (lesion C, Fig 51), so the uncomphcated impulses 
from the red nudeus and vestibular nuclei play on the antenor 
horn cell, and give the phenomena of decerebrate ndidity As 
descnbed above, physiologic experiments have shown the effects 
of the red nudei, and then the vestibular nuclei This leaves the 
isolated spmal cord acting as a reflex center, and explains the 
great loss of muscle tone seen after cord transection, as well as 
the possibihty of qmte extensive and compheated reflex acbon 

In recapitulation, then, we can say that fundamentally the 
afferent impulses pouring into the central nervous system set 
up m the muscles that shght constant contraction we call tonus 
Some of these impulses cross directl> to the anterior horn 
\^a the simple spinal reflex arc, while others travel up to the 
brain and gi\ c nse to the energy which emanates from the great 
tonus centers in the nudei of the stnatum, m the red nudeus, 
and m the v csUbular nudei On this whole mechamsm the cere- 
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bellum has a great co-ordinatmg influence, and also an important 
though not well understood, tome function Lastly, the motor 
cortex of the cerebrum controls all these lower mecliamsms 
through its power of imhating the isolated voluntary move- 
ments, which take temporary precedence over all other forms 
of motor activity, but are usually superimposed on these tonic 
postural reflexes, and do not truly inhibit them 
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Childeen’s Department, Boston Dispensart 


VOMITING AS A SYMPTOM IN CHILDREN 

Vomiting m children may be due to the simplest of causes, or 
may be a ^Tnptom of very serious significance and due to many 
different conditions Its meanmg should alu ays be sought, and 
its occunence never passed over hghtly 

Phyaologically the stomach of the newborn is at best an 
imperfect reservoir, with httle or no development of the cardia 
and a pylorus that everases very httle of the function seen in 
later months Consequently, overdistention from too generous 
feedings or sudden changes m the position of the infant result m 
an overflow — sunple regurgitation 

The stomach contents pass quickly into the duodenum as 
long as the food remains m a hqmd form, and gastnc digestion m 
carl}' life is rclativ el} unimportant m comparison with duodenal 
digestion The soft floccuicnt curds of breast milk offer httle 
obstruction to direct passage through the pylorus In general 
one mav say that an} measures taken to lessen the formation of 
large casein curds fadhtates normal gastnc penstalsis, and 
contnbutes to the solution of the problem of successful feedmg 
The grouth of the stomach is rapid in the early months, and 
the quantity allowed at each feeding must be regulated m pro- 
portion The breast-fed child takes a much larger quantity at a 
feedmg, if the suppl} permits, than it is vnse to give m substitute 
feeding, hence the vvnsdom of fewer feedmgs and longer mtcrv als 
in breast-fed babies The same large amounts of a substitute 
feedmg are retained a longer tune, the empt}'mg time of the 
stomach is prolonged, opportunities for fermentation, with gas 
formation, occur, and eructations with forable vomitmg takes 
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place With such symptoms pam is manifest and we bcgm to 
see the picture of gastric colic from indigestion Uncorrected, 
these conditions favor the development of dilatation of the 
stomach, still more retardation of normal peristalsis, wth a 
state of marked discomfort and indigestion 

There is no one element in the food that is responsible for this 
condition It depends upon imperfect adaptation of covis’ milt 
and inattention to the various factors which are concerned in 
successful feeding, that is to say, the strength of the food as a 
whole, the proper relations of the ingredients to each other, the 
appropriate quantities at each feedmgs, the length of time 
taken at a feeding, the proper temperature of the milk, etc 
The correction of regurgitation or simple vomitmg from indiges- 
tion, therefore, mvolves an appreaation of all the vaned factors 
m infant feeding, which is not withm the scope of the present 
dime 

In older babies, badly fed for prolonged intervals, one can 
recognize types of indigestion more or less closely associated ‘with 
some particular food element A careful analysis of the previous 
feedmgs, with an estimation of the food values, generally points 
the way to a diagnosis of the cause, and aids one in making the 
necessary correction Any element in excess of the normal food 
requirements may be at fault, fat is the chief offender, proteins 
next, and carbohydrates least of the three Percentage feedmg 
teaches us the pnnciples of food analysis by estimation, and 
greatly aids us in coming to a condusion as to the faults of the 
previous feedmgs and the best and quickest way to correct them 

One point should be kept dearly in mind Vomiting due 
to food indiscretions is qmddy reheved if the condition is properly 
diagnosed and the feedmgs mtelhgently and saentifically directed 
Vomiting which is not reheved, or which by the pnmary analysis 
of the case cannot be reasonably explamed on a basis of improper 
feedmg, must be looked upon with suspiaon, and more senous 
conditions considered 

For instance, an infant, m the early days or necks of hfc, 
from the veiy beginnmg and m spite of perfectly rational feeding, 
begms to vomit violently, that is, with a force and explosive 
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chief factor m exating spasm when the tendency exists Possibly 
there is some sensitization of the stomach to the protein, but there 
IS no saentihc data for such a hypothesis, although some clinical 
evidence is in favor of the theory Whatever the cause, the 
tendency to vomit gradually wears off, providmg one can adapt 
the food to tlie child m such a May as to promote normal or 
approximately normal iveight development 

Cases of pylonc stenosis are easily diagnosed if tlie physidan 
is alert to the sigmiicance of the symptom of vomiting Opera- 
tion IS indicated if the child cannot be made to gam m weight 
in spite of it Fylorospasm not assoaated mth stenosis is not 
benefited by operation There is no class of cases more difficult 
to feed or that mil tax one’s resources to a greater extent Un- 
fortunately, tlie food that will bnng about a satisfactory iveight 
development m one case, fails completely in another, but with 
persistence and with exact attention to details of feedmg the 
prognosis is good The difficulty of keeping the confidence of the 
parents through the iveary weeks of study and adaptation of the 
milk IS very great 

When a duld has been progressing satisfactorily in its feeding 
for weeks or months and suddenly begins to vonut, without any 
known change in the food or indiscretion on the part of the 
mother, one must look upon the symptom as potentially serious 
Such vomiting may, of course, be due to some detenoration or 
infection of the milk, if so, catharsis, ivithdrawal of milk, simple 
gruels, or water or soda solution generally result in relief of the 
symptoms Usually we must look for the development of other 
conditions of which the vomiting represents the red flag of danger 
We are all aware, for instance, that the onset of any acute disease 
may be ushered in ivith x'omitmg, espeaally scarlet fever and 
acute mtestinal mfections, which witbm a few hours are manifest 
by charactenstic stools 

Vomitmg with high fever may be due to many causes, whidi 
are usually quickly localized by charactenstic additional S3'mp- 
toms There arc, however, two conditions x'cry frequently 
overlooked because of faulty or msuffiaent investigation These 
are acute ohtis media and acute pyelitis or pyelonephritis Un- 
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fortunately, the a\erage phyaaan in family practice does not, as 
a matter of routine, make use of the auroscope He also is care- 
less in sccurmg a specimen of urine, considenng it difficult to 
obtam, whereas it is the simplest thing in the world to do All 
that is needed is a good-sized test-tube, held m place with ad- 
hesive plaster and allowed to pomt downward, the child’s body 
bemg placed on a pillow, and the legs, immobilized by diapers, 
holding the tube in a fixed position The urme is readily col- 
lected 

Now both otitis media and pyelitis may attam a considerable 
degree of dei clopment without any localizmg signs or symptoms 
to make one suspect their presence The high fever, marked 
prostration, pam which is not localized may lead one to suqiect 
pneumoma, mfiuenza, tonsilhtis, and vanous other conditions 
Vomitmg IS a common s^miptom m these affeebons It is often 
attributed to mdigcsUon, but indigesbon is rarely a cause of 
vomibng when fe^ er is promment unless the stools show e\'idence 
of fermentation (sour, foul, shmy, green) or of infection (blood, 
mucus, pus) No case of vomiting with fever m an infant should 
be allowed to pass without an examination, at the very onset of 
sjmptoms, of the ears and of the unne 

Sudden vomitmg, without fe%'er or with verj' sh^t elevation 
of temperature, m a child previously well, is often due to an 
actile abdomtml condtUon In cxinsidermg possible explanations 
of the sjmptom, one notes that along with the vomiting the 
child has a faaal expression indicative of pain or anxiety or 
prostration, quite different from that produced by the pallor 
and discomfort of an indigestion The absence of anj consider- 
able degree of fev er must not lead us to ov erlook an acute in- 
testinal condition in which obstruction plays an important part 
It is a help in diagnotis to know that acute appenchatis is exces- 
sivclv rare under one jear of age I hav’e never seen a case 
It occurs less rarely m the second year and after that penod is 
alwavs a possible cause Having assoaated the sjmptoms of 
vomiting with some acute abdominal condition, we are mueb 
more liable to be dealing with a strangulated herma, an intussus- 
ception, or a V olvulus than wath a diseased appendix 
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I do not intend to go into the differenhal diagnosis of acute 
intestinal obstruction, but I would simply emphasize the im- 
portance of beanng m mmd the dose connection of vomiting 
with serious abdommal conditions, and the fatal delays that often 
occur as a result of attributing the s}'mptom of vomiting to some 
acute food disturbance, when nothmg of the sort exists except as a 
secondary condition Acute severe vomiting, espeaally when 
assoaated ivith pain, should be immediately and carefully in- 
vestigated Too many doses of castor oil are ordered at the first, 
and the examination of the abdomen left to a later visit As a re- 
sult, strangulated hermse and intussusceptions are often allowed 
to exist for thirty-six or forty-eight hours before the correct diag- 
nosis IS made, and it is needless to emphasize how such delays 
jeopardize the diances of the child 

There is another interesting condition, of which vomitmg is 
the mam symptom, which we see m children who are of a dis- 
tinctly nervous type It has a tendency to recur at irregular 
mtervals, weeks or months elapsmg between attacks The 
child IS very likely to wake up from a sound sleep violently 
nauseated If the stomach is full, undigested food is expelled, 
but without rehef of symptoms, xvluch one expects to follow m 
simple dyspepsia Subsequently the child contmues to retch 
There is considerable thirst, but even water is expelled and the 
simplest kmds of food as xvell A condition of mtestinal stasis 
develops, with obstmate constipation, and any attempt to move 
the bowels from above generally makes the vonutmg worse A 
sweetish odor on the breath may be detected and the unne, which 
IS passed freely, has the same characteristic odor, and on 'ex- 
ammation shows acetonuna The penod of vomitmg, which is 
very frequent and qmte independent of feedmg, may last for 
twedve hours or several days in severe cases, but is rarely fatal 
Parents are mchned to call the attacks “bilious” because bile 
appears m the x omitus when the retching is severe There is, 
however, no relation bet\\een the condition and the function of 
the hver It is due, so far as x\e know , to some obscure disturb- 
ance of metabolism •mthm the tissues We must realize tlie 
close interrelation of fat and carbohjdrate metabolism Too 
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much of the former or a defiaencj'' of the latter food elements are 
the chief contributing factors in the disturbed state of metabohsm 
nhich the attack mdicates The historj* of prenous attacks 
may put us on the track of the nght diagnosis and reheve our 
mmds of the anxiety which the appearance of the child arouses 
Of course there is alwajs a first attack in these cases of “cyclic” 
or “pcrsistait” vomtling, and, on the other hand, a child who has 
been subject to penodic attachs may be the victim of an acute 
mtestmal obstruction which the s5Tnptoms suggest So great 
care must be exercised m the differentiation, but if from the 
prenous history and from the characteristic attacks, and from 
the acctonuna at the v ery onset of symptoms, we form a correct 
diagnosis, n e will not make the mistake of treatmg the case as 
if it ncre pnmanlj* gastnc mdigeshon mth constipation, nor will 
ne make the fatal mistake of domg an exploratory laparotomy 
on a child nho is free from obstruction and who is the worst of 
surgical risks because of the conchtion of acetonuna 

True aadosts does occur m infants and young children mth 
which the condition of cjchc vomitmg must not be confused 
Aadosis rarely develops even in protracted cases of cjchc 
vomitmg "When it does occur it is praticallj' alwajrs preceded 
bj’ some pnmarj cxating cause which our history and examma- 
tion should deteimme Nephritis, chabetes, severe intestmal 
infections, or some severe acute respiratory diseases may have 
as their late and final manifestations the tj-pical picture of 
aadosis, the red bps, extreme pallor of the skm, persistent 
V omiting and air-hunger, mth diminished curbon choxid tension 
of the alveolar air, and increased tolerance to bicarbonate of 
soda These cases are usually fatal, but the cjchc vomitmg 
which we have m mind, which is recurrent and clue to obscure 
disturbances of metabolism, fortunately has an entirely different 
prognosis 

Diseases of the central uerrous system are generally ushered 
in bj vomiting The locahzmg symptoms at first maj be so 
shght as to be overlooked, except m severe acute inflammatory 
condiUons, such as menmgitis, encephahtis, etc The more 
slowlj developing diseases, such as tuberculous menmgitis, 
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internal hydrocephalus, and brain tumors, are not easily diag- 
nosed in their inapient stages The vomiting which occurs m 
these conditions is usually violent, but is not frequently repeated 
Several days may elapse between attacks, and ve are likely to 
make a diagnosis of vomitmg from gastric indigestion until 
other symptoms of cerebral irntation pomt to tlie true cause of 
the vomiting 

There are a variety of minor conditions which produce 
vormtmg which we must keep in the field of possible causes imtil 
the true nature of the case is determmed Such vomituig is 
purely a rejlex and has many ongms Intestinal parasites, swol- 
len, tender gums from difficult dentition, foreign bodies, eye- 
stram, fright, nervous exatement, fabgue, pharyngeal irntation 
from hypertrophied tonsils, elongated uvula, rectal disease, and 
many other conditons will, upon consideration, suggest them- 
selves as occasional causes of vomiting Very rarely one runs 
across a case of rummahon, a condition m which nursing babies, 
somewhat after the fashion of a cow who chews her cud, dehb- 
erately brmg up portions of a meal, to be swallowed agam, until 
finally the whole gastnc contents may be expelled Agam, we 
have all seen the child who continually forces its hands far back 
mto the mouth, until by reflex irntation nf the pharjm or 
larynx vomiting is e\ated Severe paroxysmal coughing spells, 
such as we see m pertussis, penbronchitis, and enlarged medias- 
tmal glands, or localized phar5mgeal abscess, often terminate in a 
severe attack of vomitmg, but the cause is so obvious that one 
seldom misinterprets it 

Reflex irntation from any of these causes m neurotic children 
may lead to a state of “habti vomiting,” but such a diagnosis, 
hastily made, has its dangers, m that w-e may not seek for 
some of the more senous causes of vomitmg to which we ha\c 
alluded 

This review of the sigmficance of vomiting in young children 
IS cursory and, doubtless, incomplete It will have served its 
purpose if it will encourage the physiaan to pay more attention 
to the symptom when it occurs m young children, and to look for 
associated symptoms which may result in carber and more careful 
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difTerentiatioii in diagnosis “Indigesbon” covers a multitude 
of mistaken diagnoses m early stages of many different conditions, 
and unless we have m the back of our heads a pretty clear con- 
ception of \omiting m its vanous manifestations and with its 
varied assoaated sjTnptoms mdicatmg the nature of the primary 
cause, we are hable to lose valuable time m making a correct 
diagnosis and m msbtutmg the appropriate treatment 




FROM THE MEDICAL CLINIC OF THE BOSTON CITY 
. HOSPITAL 


Suggestions Regarding the Early Diagnosis of Acute Appen- 
dicitis 

Bv Edwabd H Nichols, M D 

Aneurysm of the Descending Aorta 
By William H Robey, Jr , M D 

Empyema Comphcatmg Pneumonia 
By Edwin A Locke, M D 

The Modem Examination of the Stomach 
By Franklin W White, M D. 

Renal Function Tests — ^Their Clinical Apphcahon 
By W Richard Ohier, D 

An Atypical Case of Pneumonia 
By M J English, M D 
(From the Clinic of William H Robey, Jr ) 

Encephahtis 

By Albert A Hornor, D. 

Curhosis of the Liver Showing Jaundice and Ascites An 
Analytic Study of 117 Cases 

By H Archibaid Nissen, M D. 

Lobar Pneumonia Analysis of 400 Autopsies 
By Frank B Berry, M D 


447 




CLINIC OF DR EDWARD H NICHOLS 
Boston Cm Hospital 


SUGGESTIONS REGARDING THE EARLY DIAGNOSIS OF 
ACUTE APPENDICITIS 

The classic case of appendiatas is almost universally recog- 
nized by the profession at large and everybody accqits opera- 
tion as immediately mdicated The classic case commences 
with acute abdominal pam, w luch may begm as general “cramps” 
in anj part of the abdomen, qmckly locahzmg m the nght lower 
quadrant This pam maj be intense Assoaated mth the 
abdominal pain are sjTnptoms of obstruebon, that is, constipa- 
tion or obstipation, ivith vomitmg The sjTnptoms which local- 
ize the lesion are tenderness in the nght lower quadrant and 
spasm of tlic abdominal muscles With these sjmptoms of 
local inflammation come symptoms of general bacterial infec- 
tion, the most marked of which are mcreased temperature and 
increased white count, with perhaps chills Cases of this sort 
are recognized bj practicallj' eierybody, and practically everj' 
medical man adinses immediate operation If all cases were as 
simple as this there would be ^eIJ few deaths from acute appen- 
diatis 

But, unfortunately, a very large proportion of these cases of 
acute appendiatis are not so dear In manj instances the early 
pam IS slight and temporarj', often there is no aomitmg and 
there maj be practicallj* no constipation Local nght-sided 
tenderness maj be slight, spasm of the musdes may be so shght 
as to be recognized only bj verj experienced hands As a result 
manj cases of early appendiatis are “watdied” for several days 
before a defimte diagnosis is made The inflammatorj* process 
m the appendix continues, mudi time is lost before operation is 
adxTscd, and c\crj surgeon is familiar wath the fact that pa- 
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tients often are brought to operation after suppuration is ad- 
vanced when the difficulties and dangers of the operation are 
unnecessarily and enormously increased 

Practically all cases of acute appendiatis are first seen by 
the medical man, and delay m presenting these cases for early 
and immediate operabon rests very largely at his door It may 
happen that the pracfaboner delays m recommending operabon 
or m referring the case to the surgeon, thereby acquirmg the 
reputabon of being “conservabve,” to the great detriment of 
the pabent It may be said, m the first place, that appen- 
diabs IS always a surgical disease and never a medical one It is 
perfectly true that a person may have an attack of appendiabs 
and have no subsequent attack, it is true that one attack of 
appendiabs may not lead to perforabon and abscess formabon 
In other words, a given attack may “qmet down " But that is 
not the usual story Nearly all cases, even m mild appendiabs, 
result m one of two things m the vast majonty of cases there 
are repeated mild attacks ultimately resultmg in an attack so 
violent that the most conservabve recognizes that operabon is 
a necessity, or the pabent is left with a chrome appcnchx sur- 
rounded by adhesions with resultmg long-contmued symptoms 
of chrome mdigesbon which may contmue in some mstances 
many years I emphasize this end-result of conservabsm in 
order to emphasize the necessity of early diagnosis and im- 
mediate operabon Don’t wait m cases of appendiabs It 
used to be recommended to wait m cases of appendiabs m 
which a so-called “appendix cake” had formed and in which oper- 
abon had not seemed urgent, unbl the attack had quieted dorni, 
in the hopes of domg the operabon in nhat was called the 
“mter\'al ” That always is erroneous and bad judgment That 
IS lilfp hopmg that the drop in a case of pneumoma mil come on 
the third day, it may come, but is more hkely not to In the 
same way delay m operabng on an acute appendix may lead to 
the formabon of a large abscess which may suddenlj’^ rupture 
and cause a diffuse fatal pentombs There are two instances 
in w'hich the surgeon does not have to exerase judgment, one 
is m a case of recognized appendiabs, that means immediate 
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operation, and the other is m the case of tumor m the breast, 
tins alnaj's means an operabon suffident to make a microscopic 
diagnosis No one can tell from the chmcal sjTnptoms exactly 
V hat the pathologic condibon m the belly is I have for a long 
nhile made it a point to attempt to foretell what I shall find on 
operabng on a case of acute appendiabs, 90 per cent of the 
bme one can make a reasonably accurate forecast, but the other 
10 per cent of the time the s 5 'mptoms correspond so httle with 
the pathologic condibons as to make it a joke Therefore, do 
not a ait in cases of appendiabs 

As to tlie operabon itself the operabon done within ta enty- 
four hours is usually simple, uncomphcated, almost tn\aal An 
operabon done on the third or fourth day after the case has 
been "studied” bj' the general pracbboner is often difficult, 
complicated anth acute adhesions or with suppurabon, and the 
nsk of the operabon is enormously mcreased, even then in 
pracbcally all cases operabon is safer than expectancy Delay 
is almost as foohsh as delay in a case of acute osteomyelitis with 
the hope that nature aill cstabhsh dramage Nature may, but 
in the \ast majonty of cases the pabent dies of acute sepsis 
nhile naibng upon nature 

One thing is alnajs to be borne m mind m cases of acute 
abdominal pain the probahltly of the case bcmg one of appen- 
diabs In other words, it is up to the first man who sees the 
case to proi e it is ml appendiabs rather than to demonstrate 
bejond doubt that it is a case of appendiabs In cases of 
acute abdommal pain, remember that tlie percentage always is 
in fa\or of appendiabs Conbnued Ee\ere abdominal pam 
alwajs points to an orgamc lesion, cspeaallj if there are any 
sj mptoms of intcsbnal stasis It is ako to be remembered that 
appendiabs outnumbers anj other acute abdommal lesions ten 
to one Therefore, if in all obscure cases a man makes and 
sticks to the diagnosis of appendiabs he will come out with a 
\ciy large percentage of correct diagnoses, although he per- 
haps will not make an intelligent, saenbfic diagnosis, but his 
a\cnge will be lugh At anj rate, tlie chief thmg to bear in 
mind IS tlie probabiliU of an acute abdommal attack bang due 
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to acute abdommal uifection \nth tlie percentage enormously in 
favor of appendiatis, and m cases of recognized acute abdommal 
infection it is up to tlie doctor to prove that it is not appendiatis 
rather than to delay for the sake of making an absolutely ccr- 
tam diagnosis 

Wliat are the most important symptoms? Localized ten- 
derness and abdommal spasm The tenderness m many marked 
cases IS very slight The spasm is the symptom most consistently 
present Recogmtion of shght spasm is not always easy It 
IS much more hkely to be recogmzed by the surgeon who is 
everlastingly testmg for spasm than it is by the general practi- 
tioner Many practitioners m my experience have been un- 
wilhng to accept as spasm anything less than absolute ngidity 
of the abdommal wall That is not essential Therefore, in 
cases of doubt where there is abdommal pam the case should be 
exammed by a surgeon as soon as possible He is much more 
hkely than the medical man to recognize the shght differences 
in muscular ngidity Moreover, it is possible to have an acute 
appendiatis with perforation and a diffuse pentomtis with neither 
pain, tenderness, spasm, constipation, vomiting or high white 
count Fortunately, such cases are not common They usually 
represent an acute gangrenous appendix in nhich perforation 
has taken place high up in the appendix close to tlic cecum \ntli 
an overv'helming infection of the peritoneal cavity by tlie 
mtestinal contents Those cases, fortunately, are rare and usu- 
ally give a history of a preceding acute attack, the pain of 
which quiets rapidly, leaving the patient extremely ill These 
cases usually can be recognized by the history of the preceding 
acute attack with a subsequent severe illness assoaated nith 
a “peritoneal look,” difficult to describe, but easily recognized 
w'hen once it has been seen 

As to the operation itself I beheve that the "right rectus 
inasion,” so called, is the best I know that many men prefer 
McBumey’s inasion, but the right rectus incision has many 
advantages It can easily be extended If the case is without 
suppuration it gives perfectly good proteebon against hernia 
If the drainage is necessary it can be perfectly well established 
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The chance of hernia is no greater than after :McBume/s 
inasion in drained cases 

The recognition of the classic case is simple No one should 
be excused for missing it The diagnosis in about one-third 
of the cases may not be certain and often is difficult The 
difficulties are greater, I think, in children than m adults This 
appears to be due to the fact that for some unknown reason m 
chil dren protecti\e adhesions do not form around the appendix 
so readilj' as m adults Also perforation seems more common in 
children than m adults, but until perforation occurs the symptoms 
may be comparatl^ el\ mild But after perforation the patient, 
nho up to that time has seemed to be not senously sick, may be 
rapidl} o\ era helmed by a diffuse pentomtis 

The 3 cases shown this mormng illustrate some of the difficul- 
ties in making a diagnosis of appendicitis, particularly in children 
^lost cases of appendiatis are ob\'ious, the obscure cases may 
call for the exercise of \ ery great surgical judgment 

Case I shown is presented after operation The child, 
hi C , a girl ten years of age, was brought in late last night 
The familj history is of no consequence Patient has had 
measles and frequent attacks of tonsilhtis, otherwise up to the 
beginning of this attack the child has been well About 6 pm 
last mght she suddcnlj began to have severe pam at the pit of 
her stomach and lomitcd sei'cral times, and at the end of three 
hours was quite hght-headed and delinous She amved at the 
hospital at 11 p m , no deffiute diagnosis haring been made 
Patient was restless and irrational, with a temperature of 105® 
r The lungs w ere resonant throughout There w as no dulness, 
breath and roice sounds were normal The heart was not 
enlarged and there were no murmurs Her chief complamt was 
a piin in the abdomen in the nght lower quadrant, which was 
r crj tender, with much ngiditj and spasm From the vomitmg 
and abdommal symptoms it appeared like an obrious appendici- 
tis but the sudden onset and the high temperature, and the fact, 
as the surgeon who saw the child said, she did not “look peri- 
toneal ’ led to a consultation with one of the Msiting meffical 
men who, after careful auscultation and percussion, could find 
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nothing in the^lungs There i\as no sputum and no cough 
Under those circumstances immediate operation was decided 
upon, and an appendLx shghtly h 3 'perenuc was removed tlirough 
the nght rectus incision Temperature dropped to 101° F 
this morning and tlie puke dropped from 130 to 120 Urine 
examination showed unne to be amber, aad, 1020, slightest 
possible trace of albumin, ivith ver}' few granular casts and an 
occasional white blood-corpusde 

As you see, tlie child at the present minute is sick Much 
too sick for a child after an operation for simple acute ap- 
pendiatis without suppuration Examination of the lungs this 
mormng shows nothing abnormal It mtU be siupnsmg, I 
think, if this child later does not show either some comphcation 
or some other disease than appendiatis 

(This child contmued very sick Histologic exammation of 
the appendix showed “healed appendiatis,” which is a term we 
are accustomed to apply to appendices which show e\adcncc of 
earher inflammation The a;-ray on the second day after opera- 
tion showed “brondiopneumoma ” The temperature rose to 
103° F , never went below 100° F , dehnum contmued and the 
child died on the sixth da> after operation There was no au- 
topsy ) 

It should be borne in mind that the early stages of pneumoiua 
may very dosety resemble the beginmng attack of appendicitis 
For that reason a careful examination of the chest should be 
made m every case of suspected appendicitis, espeaally m 
children But even that examination m cases of a central pneu- 
moma may fail to show consohdation or rales I have in one 
instance operated on a woman of thirty whose chest showed 
nothmg before operation, but who showed on tlie second day 
after the operation a tj'pical frank lobar pneumoma whidi ran a 
typical course, had lysis on the SLxth day after operation, and 
recovered I am not proud of the operation, but the experience 
has made me extremdy careful to axamme the lungs of all cases 
of suspected appendiatis There is no record that any white 
count w'as done before the operation, and it seems to me tins is 
one of the few cases where a w'hite count might have settled the 
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probable diagnosis White count m appendiatis seldom is 
abo\e 15,000 In tbe begmmng of pneumonia \he white coimt 
IS frequently above 20,000 

Case n — B , a boj seven jears old, who comes in with 
a complamt of pam on the right side of the abdomen The 
family historj' appears of htUe consequence "pie child has had 
measles and whoopmg-cough, but was well up to three days ago 
Tw o daj s ago the child w oke complainmg of and crying with pam 
on the right side of the abdomen below the umbihcus There had 
been no \omibng and the bowels have moved spontaneously 
There is no historj' of any precedmg attack The child was at 
once sent to the hospital, and on amval complamed of shght 
general pam in the lower abdomen There was general spasm 
of the abdomen, rather greater on the nght-hand side, and there 
was shght tenderness on deep palpation, shghtly more on the 
nglit side also Temperature was 99° F , pulse 85, white blood 
count 10,000 The child w as at once given an enema , the bowels 
moved and all pam and tenderness disappeared The patient 
was comfortable and slept all night Yesterday mommg there 
w as a httlc spasm on the nght lower quadrant, but no tenderness 
or pain This mommg a shght amount of spasm persists, 
there IS no tenderness or pam, even on deep pressure, temperature 
is 96 6° F Because of the persistence of the muscular spasm 
and because the patient is a child it seems unsafe to wait any 
longer Appendiatis m children is often quite diSerent from 
appendiatis m adults For that reason it is particularly desir- 
able that the diagnosis m children be made earlj , and with chil- 
dren, in case of doubt, it is much safer to operate than it is to 
delav Protective adhesions seem to form around the appendix 
in children much less commonly than m adults, and if the m- 
flammatoiy process contmues and leads to perforation, an ex- 
tensive general peritonitis mav arise m a v'ery short time, al- 
though up to the time of perforation the sjTnptoms may be slight. 
In tins instance the operation is done for tliesc reasons because 
of an attad. of sev ere abdominal pain, right sided, and because 

of the persistence of spasm In an adult I should wait for 

• 
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examination by "V-ray In this particular case it seems impru- 
dent 

(Operation was at once done through a nght rectus inasion 
The appendix was found 8 cm long, very much mjected and dis- 
tended There was no perforation and almost no adhesions 
There was a small amount of free, clear fluid The wound 
was closed tight The cliild made an umnterrupted recovery 
The pathologic report was “early heahng appendiatis ”) 

In tins case it is possible that the inflammation would have 
subsided without operation It is just as certain tliat other 
attacks would have occurred, and it also is possible that the 
inflammation, if continued, ultimately might have led to a 
sudden acute perforation and a sudden diffuse pcntomtis 

Case ni — S , a Jewish girl, thirteen years old Patient 
came to the hospital ten days ago complaimng of attacks of 
pain in her nght lower quadrant, and stated that she had had 
similar attacks at irregular mtervals dunng the past two >cars 
During these attacks the pam was quite severe, attacks never 
lasted over a few minutes Hiere has been no vomiting and the 
child was moderately constipated The lungs and heart were 
negative Menstruation had not begun Temperature 98 6°F , 
pulse 90, white blood count 8200 Unne negative, containing 
no albumm, blood, or casts On account of the child’s age no 
vagmal was done Exammation of abdomen was absolutely 
negative Neither pain, tenderness, nor spasm was evident and 
the two sides were alike a^Ray examination show ed a moderate 
amount of stasis around the cecum, appendix was visible, there 
was no evidence of gall-stones or of stone in kidney or ureter 
The a;-ray people made a diagnosis of “chronic appendicitis,” 
based upon the stasis and the visibihty of the appendix 

The child was under observation for ten days before being 
operated upon The spasmodic pain at irregular intervals 
might have been from gall-bladder, stomach, kidney, or ureter 
The only positive exidencc in fax or of appendicitis was the ir-ray 
(The pathologic report on this case was "healed appendiatis ” 
The x\ ound x\ as closed, sew ed up tight, and patient made an un- 
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e\entful recovery Up to date there has been no recurrence of 
sjTnptoms ) 

This case illustrates one clinical fact very well, and that is 
this, as a matter of percentage appendiatis outnumbers other 
abdominal lesions at least 10 to 1 Practically all cases of ap- 
pcndiatis are at some time or other accompamed by abdommal 
pain In cases of mdefimte abdominal pam m which no certain 
diagnosis can be made the percentage ala ays is m favor of ap> 
pcndiatis ^lan}' cases of appcndidtis never give the classic 
sjTnptom-complex of loaer right quadrant pain, tenderness and 
spasm, with ^omlting, constipation, some rise of temperature, 
and usuall} increased ahite count. Therefore, m the vague 
cases, alaajs bear in mmd the probabih^' of appendiatis, 
and there arc many cases of abdommal pam a here it is perfectly 
desirable to operate on the history alone 
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ANEURYSM OF THE DESCENDING AORTA 

Ebology, Diagnosis; x-Ray Findings; Complete Results of 
Autopsy and Discussion of Treatment. 

Even a rp<;nnl glance at the hterature is sufBaent to call the 
attention of the phj-siaan to the frequency unth which syphihtic 
infection im olves the artenal system, j et it is not uncommon for 
the intcnust, who sees more of the so-called tertiary lesions than 
anj others, to find patients who have had no antisj’phihhc treat- 
ment for manj y ears, and ha\ e sought the mtenust’s aid because 
of symptoms of drculatory disturbance Withm a we^ an 
intelhgcnt man consulted me because of a dilated arthythmic 
heart and arteriosclerosis who had undergone a course of anti- 
syphihtic treatment many years before under the direction of a 
distmguishcd syphilographer W'hen I questioned him about 
subsequent treatments he rephed that nothmg bad been said to 
him about that, and smee he had been perfectly well for many 
years he had not felt the need of medical advice I have had 
this expenence many times Anders (Amer Jour Med Sa , 
Dec 1915, \ol d) says that the mtimate connection between lues 
and aneurysm was well known to the older writers (Pan, Larasi, 
and Morgagni), but it has been espeaally emphasized by many 
modem writers So, w hile the facts ha\ e been known for many 
y cars, their unportance has not taken hold of the mmdg of phys- 
laans m general The diagnosis of syphihs should be made at the 
earliest possible moment by use of the dark-field illumination and 
the Wassermann test Fordyce (Amer Jour Med Sd , OcL, 
1016) says, “It cannot be emphasized too frequently nor too 
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emphatically that the fate of the syphihtic individual depends 
largely upon the early diagnosis of his mfection and the intensity 
with -which his treatment is earned out m the first sue months 
It IS m the' accomphshment of this purpose that the modern 
aids to diagnosis have rendered such mvaluable semce” 
Fordyce adds that even -with this knowledge mistakes are made 
and patients given an assurance wholly unfounded, the error 
not being discovered until it is too late Knowmg then that the 
Spirocheta palhda is the cause of a large number of cases of 
aortitis, it IS our duty to search the secretion of all venereal sores 
With reasonable traimng the dark-field lUummabon is easy of 
appheabon 

In more recent years the Wassermann reacbon has become a 
roubne In this hospital and many others it is taken in every 
case At first the blood Wassermaim was made, but now in a 
consideragle number of cases there is also a test of the spinal 
flmd In pnvate pracbee we have been too apt to have a Was- 
sermann done only when we suspected a previous syphilibc 
infecbon Our hospital expenence -with the Wassermann test 
should make us -wiser m the management of our pnvate pabents 
Lewis states that syphihs was recognized by the older of the 
present-day physiaans as bemg a most frequent and important 
deletenous factor m the health of the commuraty, and quotes 
Osier’s statement -vNith reference to the general diagnosis of the 
disease “It is to be remembered that syphihs is common in the 
commumty, and there are probably more famihes with a luebc 
than -with a tubercular taint ’’ 

Ebology — ^Most wnters are of the opmion that syphihs is the 
common cause of aneurysm Anders lays stress on the posibon 
of the aneurysm m disbngmshmg its ebologic vanety, claiming 
that the ascendmg porbon of the aorta is the usual seat of luebc 
aneurysms The greatest number occur m the ascending porbon 
and the smallest m the descendmg 

Vanous observers have reported 60 per cent , 80, 82, 85, and 
65 per cent due to lues Anders in 621 cases found 58 5 per 
cent of luebc origin, but considered the percentage too Ion , since 
some of the cases had not had the Wassermann test 
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Allbutt considers sj-philis to be the common cause of aneu- 
rism, and Osier places the percentage as high as 80 or 85, and 
stated that now adaj s it is rare not to find a positive Wassermann 
reaction m an aneuri'smal pabent under fifty Osier beheved 
that the specific fevers cause areas of degeneration m the aorta 
not uncommonly, but fortunatdj'', m most instances, they are 
confined to the intima, but occasionally, as m tj^phoid fever, may 
cause changes in the media He beheved that infecbons other 
than siphihs play a mmor r61e m the causabon of aneurj^sm 
Mallorj’ sajs that tuberculous lesions of the artenes and aorta 
ha\e m rare instances caused weakemng of the wall and aneur 3 *s- 
mal formabon Tuberculous lesions are very common m the 
capillanes and lead to complete occlusion of them They occur 
more or less frequentlj in the small veins and artenes, espeaally 
in certain parts of the body, such as the lungs, for instance, and 
are dangerous because the tubercle baciUi may mulbply in great 
numbers, and by escaping mto the arculabon give nse to acute 
generalized nuhary tuberculosis Rarely they lead to the forma- 
bon of an ancur\*sm m artenes or the aorta, from which agam 
large numbers of baalh ma> be discharged into the blood 
(Pnnaples of Pathologic Histology , 19 14) Another point w hidi 
I wash to call to jour attenbon is emphasized by Harlow Brooks 
in an article on the heart m sj^philis He beheics that it is 
unsafe to attempt to divide ajiihilis into penods or stages, smee 
one commonlj finds so-called terbarj' lesions appealing in 
sccondarj’ stages, and from tunc to tune in the terbarj penod 
sudden c\accrbabons of the process spring up whidi can onlj' 
be compared to those which we are accustomed to asenbe to the 
secondarj stage Brooks also calls attenbon to the early ap- 
pearance of sj-phihs of the aorta in pabents who ha\e been 
Ihoroughlj treated at the tunc of their inibal lesion It has been 
mj experience with the majority of cases of sjphihs of the aorta 
that the condibon appears ten to fifteen j ears after the onginal 
mfeebon I remember a j oung man whom I saw with a colleague 
and who was boated thoroughlj at the tune of his uubal lesion 
He was lost to us, but fourteen jears later was admitted to the 
hospital with wcll-markctl aorbe regurgitation 
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These points of etiology and treatment I have dwdt upon 
particularly because tliey are uell illustrated m the 2 cases I 
have to show you 

Diagnosis — ^The early diagnosis of aneurj^sm is alwaj-s 
difficult Aneurysm of the descendmg thoraac aorta is often 
overlooked Osier says that it is frequently latent and that 
pulmonary and pleural sjTnptoms are common Pam m tlie 
back is the commonest sjTnptom and is generally severe, dys- 
phagia IS not infrequent They may reach an enormous size, 
as is well illustrated by our patient 

The first case is a white man sixty-three years old He came 
into the hospital m 1908 with a fractured femur At that tunc 
he had tortuous and thickened vessels and a systohe murmur at 
the aortic area He was admitted to the medical side of the 
hospital on June 12, 1919 from the Boston Consumptives Hospital 
where he had been for one year and four months His family 
history iras unimportant His wife died at thirty-seven in 
childbirth and lus only child died at the same time The chief 
complamt was pam m the nglit lup and left chest easting for 
two years He was unable to recall any disefases of childhood or 
adult hfe and was never sick in bed until he n ent to the Consump- 
tives’ Hospital There was no history of precordial pain, vertigo, 
hemoptysis, chills, mght-sweats, or edema At times he felt 
feverish and for a year had malaise and pain in the left side 
The mght unne exceeded the day The appefate had been fair 
and until one year ago the bowels regular He denied haiang 
any venereal infection His habits iiere good He smoked 
moderately and did not use alcohol He had always done heavy 
nork Best weight 225 pounds eight to ten years ago, 175 
pounds one year ago, and 170 pounds now Two years before 
admission, while lifting a heavy casting in the Navy Yard, he 
felt a sudden stram in the nght lumbar region He was strapped 
by the yard doctor and continued v ork The pain v as persistent, 
but never interfered vnth sleep At the time of admission to the 
Consumptives’ Hospital there was slight cough, nitli mormng 
sputum, and the patient \ias placed in a cottage nard for the 
slightly incapacitated There m ere no signs of active tuberculosis 
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for one j ear before admission to the Boston Citj' Hospital, but 
three months before he had se\ ere pain m the left hypochondrium 
The pam as vnthout relation to meals, did not radiate, and was 
not maeased by breathmg He complamed of general weakness, 
pam m the left hj^pochondnum (three months’ duration), poor 
appebtc, and constipation 

The general examination shoned a well-devdoped, somewhat 
cmadat^ man lymg comfortably m bed, without apparent 
distress He answered quesbons readily and mtelhgentl}' 

The head exanunation was essentially negabve, while the 
expansion of the chest was good 

The lungs were dull throughout except m the left base, where 
the note w as flab Tactile fremitus and voice sounds diminished, 
but absent at the left base Over the enbre left chest, front and 
back, there were medium and coarse crepitant rfiles In the 
right apex there were a few crepitant r^cs after coughmg 
The heart was enlarged, 3 5 cm to the right of the midstemal 
hnc and 13 cm to the left The cardiac impulse was seen and 
heard best m the fourth space just outside the nipple line The 
sounds were sbong, with an occasional dropped beat At the 
aortic area the second sound was accentuated No murmurs 
The \essel walls were shghUy thickened and beaded The 
brachlals were tortuous The abdomen was shghtly rounded 
and tympanibc, no masses or tenderness except m the epigas- 
trium The h\ er and spleen w ere not palpable The neurplogic 
examination w as negab^ e The extreimbes merdy show ed the 
results of old mjunes 

WTule the pabent was at the Consumpbves’ Hospital an 
ar-raj plate of the chest was taken which showed a large shadow* 
apparcntlj connected with the heart 

The x-ra> plate taken June 20, 1919 at the Citj* Hospital 
(oblique \acw ) show ed a greatly enlarged transverse and descend- 
ing aorta The posterior mediastinum appeared to be dear. 
There was a large shadow m the left lower chest which was diffi- 
cult of interpretabon The *-Ray Department suggested aneu- 
rj mi of the thoraac aorta, and growth, cither from hi cr or from 
some organ in the chest The phjsical signs remained prac- 
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tically unchanged The percussion note was almost flat over the 
left lower lobe behmd The left axilla, however, had normal 
resonance, so that fluid may be ruled out There were many 
fine rSles over this area and the breath sounds were markedly 
dirmmshed Fremitus was dimimshed and there was no Grocco 
sign The patient had lost a great deal of weight, as w'as mam- 
fested by the flabbmess of his legs There was a more noticeable 
and distmct shakmg or shock of the patient’s whole body with 
each heart-beat This shock seemed to be entirely out of pro- 
portion to the heart impulse, which w'as barely felt in the fourth 
space just outside the mpple hne Just above the mpple in the 
second and third spaces and separate from the apex impulse w'as a 
diffuse pulsation synchronous wth the heart rate The percus- 
sion note seemed shghtly dull over this, but was far less dull tlian 
the note a few centimeters nearer the mpple hne The hver 
edge could be distmctly felt 4 cm below the costal margin m the 
mpple hne No pulsation could be felt in the abdomen even 
when the fingers were pressed deeply mto the cpigastnum 
There was no evidence of an aneurysm in either groms or pophtcal 
spaces Patient had begun to be shghtly dyspneic He com- 
plmned of pain only m his nght hypochondrium, and he explained 
this due to a kick in the nbs w'hich he received from a horse two 
years ago 

Bismuth senes were done on tlie patient to show the relation 
of the esophagus to the tumor Antenor plates showed the esopha- 
gus crossing the chest from nght to left and entenng the cardia of 
the stomach m the extreme left side of the body An oblique 
plate showed esophagus pushed antenorly by a big rounded mass 
The mterpretation of the rc-ray and chmeal findmgs were diffi- 
cult The mass may be either below or above the diaphragm 
There is no question that the transverse and descending aorta 
were markedly enlarged With this positive factor it seemed 
likely that the diagnosis of aneurj'sni oJf tfic thoraac aorta was 
the correct one The patient's blood and unne were essentially 
negative Wassermann negative Patient failed rapidly and 
was markedly cyanosed Had not dei eloped hoarseness 
Discharged dead. June 23, 1919 
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Diagnosis Aneurj'sm of the thoraac aorta 
Avitops>, June 23, 1919 Fourteen hours postmortem 
Bod} length 175 cm Age sixty-three years Body— L E 

Sutton Head— not done 

Climcal Diagnosis — Aneurysm — ^The body is that of a 
u ell-developed and fairly well-nounshed white man Rigor 
mortis present, h\Kiity of dependent portions, pupils equally 
dilated 5 mm m diameter No edema or glands palpable 
Peritoneal Cavity — Diaphragm extends on the ngbt to the 
fourth mterspace, on the left to the sixth nb The diaphragm on 
the left IS pushed down mto the abdominal cavity by a large 
tumor mass uhich extends from the thoraac cavity to about 
opposite the umbihcus, separating the crura The hver is dis- 
placed to the nght and extends down even with the umbilicus in 
the nght midclaxicular Ime The left border of the hver extends 
to the left costal cartilages 3 cm to the left of the ensiform car- 
tilage The stomach and pancreas he anterior and on top of the 
tumor mass, the spleen to the left and a few centimeters loxier 
than normal The left kidney is found to be postenor to this 
mass, uhile the nght is covered by the h\er The lower poles 
of both kidneys extend to the Ime jommg the postenor supenor 
spine to the ileum There is a shght amount of bloody fluid m 
the caxity (about 60 to 100 c c ) The serous coat of the intestmes 
is someahat blood stamed The appendix is retrocecal, free of 
adhesions, and essentially normal The mesentenc l}’mph- 
nodes arc not enlarged 

Pleural Cavities — The left cavity contains many fibrous 
adhesions joimng the lung to the posterior and lateral a alls, 
also the base of the lung to the projecting tumor mass which is 
postenor to the pencardial sac and occupies about at least one- 
third the cavit} On the antenor surface of the fifth and sixth 
nbs opposite the angle are found small hard, calcareous nodules 
about i to i cm in diameter, projecting into the pleural cavitj 
Tlic nght cavit} is free of adhesions The pleura is smooth 
md glistening The seventh and eighth nbs show calcareous 
noduhr clcvutions 

VOL. 4—33 
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Pjncardtal Cavity — It contains about 50 cc of straw - 
colored fluid sbgbtly blood-tinged, otherwise negative 

Heart — ^Weight 415 grains The epicardium contains fat 
The muscle wall is firm and red, with brownish tinge The 
mitral valve shows thickemng The other valves are negative 
The foramen ovale is not patent The coronaries are patent, the 
intima contaimng a few yellowish patches 

Lungs — ^The right lung is crepitant throughout, except the 
posterior portion, which is dark red m color, and on section blood 
escapes from the cut surface The rest of the lung is grayish in 
color and practically bloodless The left lung is similar to the 
nght, although about one-half the size The bronchi and blood- 
vessels are negative The bronchial lymph-nodes are anthracotic 
Spleen — Weight 145 grams There is a small accessory 
spleen about 1 cm m diameter The capsule is sbgbtly wrinkled 
and grayish m color Beneath the capsule and throughout the 
tissue are small pm-pomt grayish areas On section, it cuts with 
resistance, revealing a finn pulp with a reddish motthng The 
trabeculae are thickened 

Gastra-mkshml Tract — The stomach is contracted and 
contains very httle fluid The mucosa of the transverse band 
shows congestion, otherwise negative The duodenum shows 
much congestion, the serous coat is dark red m color as well as 
tbemucosa Thejejunum and flium essentially negative Large 
mtestme and rectum negative 

Pancreas — Shghtly smaller than normal The superior 
border shows congestion It is attached to the tumor mass by 
blood-stamed fibrous adhesions, otherwise negative 

Liver — ^Weight 1855 grams The surface of the liver is 
smooth and ghstenmg, save for lower portion of the nght lobe, 
which IS finely granular m character On section the tissue is 
firm and has the characteristic reddish-brown and grajosh 
motthng, giving the appearance of the nutmeg hver The gall- 
bladder IS distended and filled with yellowish visad bile There 
are three small calcuh, faceted in shape, measimng about 1 cm 
in diameter The length of the bladder w-as 10 cm and the 
circumference about 5 cm The common bile-duct is patent. 
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i: 7 dttcys —Weight 175 grams apiece The capsule strips 
readily On secfaon, the tissue is firm The corte-s measures 
6 mm The cut surface has a grayish appearance The pyra- 
mids arc mjected 

Adrenals— The adrenals measure about 5 x 5 x 1 cm re- 
specti\ ely They are negativ e 

Bladdcr—Tbe walls are not thickened and mucosa not 
injected Negative m appearance 

Prflsto/c— Normal m size and negative 
Tesltcles — ^The tubules do not string out, negative 
Penis — ^Negative 

Aorta — Greatly dilated m the decending portion, forming a 
large tumor mass, which measures 25 x 23 x 13 cm This tumor 
mass, mdudmg the aorta, as well as the esophagus and stomach, 
weighs 3500 grams Its outer surface is tough, firm, and blood- 
stained and has attached to it by fibrous adhesions the esopha- 
gus, stomach, diaphragm, and portion of lung The esophagus 
enters the tumor at the superior border and the cardiac end of the 
stomach is found at the inferior border On opemng the esoph- 
agus it IS traced along the anterior surface of the tumor mass, 
makmg a half-spinal curie The mucosa is grayish m color, 
showing no signs of hemorrhage It measures 5 cm aaoss 
Following the lumen of the aorta it is found to pass through the 
tumor mass to the left of the center, havmg a wrall 13 cm thick 
on the nght and 8 cm thick on the left, which is qmte firm, dark 
gray in color, and showing well-marked lammations There are 
areas which are reddish m color and more friable The lumen 
through the mass vanes from 4 to 5 cm m diameter The 
intima is smooth and dark red m color Runmng \erfacally 
within the inlima are threads of grayish tissue Attached to the 
intima in places are soft dark red, jelly-hke postmortem dots 
The ascending aorta is dilated The intima contams yellowish 
raised areas whidi more or less pmch it, produemg a wrinkled 
appearance Tlus thickenmg of the intima is found throughout 
the aorta The descending aorta from the arch to the tumor 
mass IS graduallj dilated, giMng it the shape and \ olume of about 
a 500-c c Erlcnmej er flask The tumor mass extends to 8 cm 
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of the lUac arteries The arcumference of the aorta here is 
6 cm The mtima shows yellowish plaques The arteries lead- 
ing off from the aorta are dilated 

Anatomic Diagnosis. — Aneurysm of descendmg aorta (thoraac 
and abdommal) Anrtitis and artenosclerosis Chrome passu e 
congestion of hver and spleen 

Histologic Exaintitaiton — ^The heart is negative The valves 
are thickened, due to sclerosis Aorta The intuna shows 
marked sclerosis and some hyalinization The thrombosed wall 
of the dilated aorta consists of layers of fibrous deposits containing 
coagulated serum within its meshes No Trqionema palhda 
were demonstrated m the heart muscle, hver, aorta, or portions 
of the thrombosed wall of tke aneurysm The postmortem 
Wassermann w'as negative 

This patient’s history and exammation showed many interest- 
mg features It is remarkable that his descending tlioraac 
aorta should have passed through an organized aneurysm, larger 
•than a man’s head, causmg the esophagus to pass well to the nght 
in a half-spiral curve and yet giving almost no symptoms No 
wonder that the left lung was compressed to half its size and that 
the physical signs led to a diagnosis of pulmonary tuberculosis 
whidi, however, was never substantiated by finding the tubercle 
baallus nor by autopsy Osier calls our attention to the indura- 
tive changes m the lung which may follow^ compression by an 
aneurysm Is it not surpnsmg that with the esophagus so much 
out of place there was never painful deglutition? This patient 
worked up to sixteen months before his death and was never m 
great discomfort at any time He was sent to the Boston City 
Hospital from the Consumptives’ Hospital for diagnosis Tlic 
small aneurysm m the transverse aorta was found on physical 
examination and first called our attenbon to the possibilities of 
the larger mass It shows how large an aneuiysm of the descend- 
ing aorta may exist without symptoms 

IVhat w'as the cause of this aneuiysm? S 3 ’philis is tlic ac- 
cepted etiologic factor, as already stated, yet by all tests the 
patient had never been mfected with the Treponema pallida 
Other infections rarely cause aneurism and tuberculosis oc- 
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casionally, but the examinations ga\ e no endence of tuberculosis 
Osier gi\ es “stram" as the second determinmg factor, particularly 
the internal strain assoaated \nth sudden and violent muscular 
effort “The media is the protectmg coat of the artery, and durmg 
a \aolent effort, as m lifting or jumpmg, laceration or sphttmg 
of the intuna may occur o\ er a weak spot If small, this leads 
to a local bulging of the media and the gradual production of a 
sac, or the tear of the mtima may heal completely, or a dis- 
secting aneurism may form In other instances a wide-spread 
mesaortitis leads to a gradual, diffuse distention of the arterj' 
This t\-pe of aneuiysm, frequently seen m the aged, may follow 
ordmar^ chrome atheroma ” Our patient was subjected for 
man} }ears to Molent muscular strains It is not likely that 
emboli could ha\e caused the aneurysm, smee his valves at 
autops} were practically negative Death is not commonly due 
to rupture of the aneurysm e\en m the sacculated form, and, of 
course, in an organized aneurysm such as our patient had rupture 
is impossible Durmg the fcis days he was m the hospital he 
graduall} faded, as is the rule mth a degenerated heart and blood- 
> csscls He became more and more c} anotic, with f ailin g pulse 
and increasing stupor WTien asked hou he felt he alw ays rephed 
that he uas doing ucll and uas without discomfort of any kmd 

The treatment of these cases of advanced aneurysm is the 
same as for degenerated heart and arteries Absolute rest and 
freedom from exertion are imperative 

The second case illustrates the beg innin g of an aneur}’sm of 
the descending aorta The patient, aged forty-five, is a restau- 
rant keeper He is a large, uell-nounshed and \\ell-de\ eloped 
man and has nexer been ill 

IMicn he sa\-3 he was nex er ill he means ill m bed He has 
had, hoxxcxer, two serious mfcctions— s}'phihs and gonorrhea 
At the time of his sx-phihtic infection sexentcen xears ago the 
diagnosis xxas prompt, and the treatment thorough, lasting three 
X ears Sex cn or eight x cars ago he had one injection of salx arsan 
In the summer of 191S he reccixcd three injections Eight to 
ten X cars ago he began to notice a pam m the back and shortness 
of brcatli xx hen going up an incline He is x erx' fond of danang 
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but after going around tbe hall twice he becomes so short of 
breath that he has to stop Four years ago he had an sc-ray plate 
of his heart which disclosed no aWnnality, but another plate 
within a few weeks shows a shght enlargement and bulging of the 
descending aorta I have examined him tvsuce, but even after 
seeing his second plate I was unable to make a diagnosis of aneu- 
rysm of the descendmg aorta from the physical signs There is 
no evidence of other aneurysms His color is good, the heart 
area is normal, at times there is a soft systohp murmur at the 
apex not transmitted There is no throbbmg of the vessels 
and no accentuation of the aorbe and pulmomc second sounds. 
The blood-pressure is 120 systohe and 90 diastohc The pulse 
is regular, 60 m rate, and 72 after exerase A thorough exam- 
mation on two occasions revealed nothmg else 

This man had a clear history of S 3 rphihs seventeen years ago, 
with thorough treatment then and at mtervals since He has no 
evidence of a general atheroma He began first to nobce symp- 
toms of arculatory mvolvement seven years after his imbal 
infeebon, and this m spite of excellent treatment His symptoms 
have been shght, but they are greater than m the previous pabent, 
whose tremendous aneurysm gave httle mdicabon of its presence 
imbl a year and a half before death They perhaps represent the 
extremes of aneurysm 

Treatment — In the first case there was httle to offer, At 
the time we saw him he was m extremis and died within a few 
days from arculatory failure Had he been seen years before 
and the diagnosis estabhshed, care of the heart and blood-vessels 
with the prevenbon of subsequent infecbons would have been 
indicated The second pabent has already improved. He had 
been improperly masticating his food and has received mstruc- 
bons which have been of assistance to him By reduong his 
acbvibes along certam hnes sbam has been removed from his 
heart and great vessels He reports that he is pracbcally free 
from pam now Careful anbaj-phibbc beatment must be given 
at regular intervals 
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EMPYEMA COMPLICATING PNEUMONIA 

Case I— Lobar Pneumonia (Type I); Anbpneumococcus 
Serum, Empyema (Type I Pneumococcus and Bacillus In- 
fluenzas) ; Bib Resection and Recoveiy 

Case n '—Bronchopneumonia (Type IV, Pneumococcus Strep- 
tococcus Hemolyhcus, Bacillus Influenzs); Empyema (Strep- 
tococcus Hemolyticus) , Rib Resection and Recovery. 

1 SHALL discuss 2 cascs oi infection of the pleura compheating 
pneumonia nhich illustrate the two common types of empyema, 
namely , the pneumococcus and the streptococcus forms 

CASE I 

0 S , a man aged thirty -one, entered the sernce February 
28, 1920 Occupation, locomotiic engmeer 

Family and past histones good 

History of Present Illness — Seven day's before entrance the 
patient had a very severe chill, followed by' headache, general 
malaise, high fever, and profuse sweatmg At onset there was 
no cough or pain Breathmg became mcreasmgly difficult and 
the prostration more pronounced A painful, persistent cough 
dc\ eloped on the second day, •vshich has persisted, and for the 
past four day s he has had profuse, grecnish-y cllow, mucopurulent 
expectoration Tlic cough and dyspnea iiere lery' marked at 
entrance 

Physical Exammation — A Mcll-dci eloped, robust man uho 
seems desperately cick Tlic breathing is espcaally distressing, 
bang both difficult and painful, orthopnea 
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The face is injected and bathed m perspiration Tongue 
very dry, coated, teeth with sordes, and throat injected and drj’ 
Heart borders 2 cm to right and 8 cm to left of midsternum, 
acbon regular, sounds of good quality, no murmurs 

Chest symmetnc, well formed, expansion equal Dulness, 
mtense bronchial breathmg, bronchophony, increased tactile 
fremitus, and a few medium crackhng rfiles over the nght upper 
lobe Otherwise the Itmgs are negative 

Abdomen negative Extremities and reflexes normal 
Laboratory Reports — Blood-culture and blood Wassermann 
reaction negative Unne exammation showed characteristics 
of a “fever unne” only Blood-pressure 120/85 Phenol- 
sulphonephthalem excretion 70 per cent m two hours Sputum 
shows Type I pneumococcus Bedside rc-ray exammation con- 
firms the signs of consolidation m the nght upper lobe 

Subsequent History — ^Followmg the finding of Type I 
pneumonococcus in the sputum the patient’s sensitiveness to 
horse-serum was immediately tested by 0 02 c c of horse-serum 
diluted 1 to 10 given mtradermally No local reaction occurred, 
but a desensitizmg dose of 1 c c of the same serum w-as injected 
mtramuscularly, and m two hours (5 pm February 29th) 100 
cc of the antipneumococcus serum w'cre given intravenously 
No thermal or anaphylactic reaction followed 

During the twenty-four hours folloiving the injection of 
immune serum the patient showed a very stnkmg improvement 
and the temperature fell to normal On the evemng of the same 
day, however, the temperature agam rose to 101“ F , and sub- 
sequently ran an irregular course, as will be seen from the 
accompanying chart The signs of consohdation in the nght 
upper lobe rapidly disappeared 

In spite of improvement m the patient’s general condition and 
the absence of any local symptoms, signs m the lowxr nght back 
gradually developed On March 6th the percussion note 
over the lower third of the chest postenorly was very dull and 
the respiration of a moderately distant vesicular type Fremitus 
was hkewnse dimimsbcd and a few medium rdlcs were heard, but 
no fnction sounds a:-Ray exammation showed a dense shadow 
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suggesting fluid An exploratoiy puncture was done in the 
Ec\enth space, but no fluid was obtained Culture negati\e 
Iinpro>ement in the general condition continued, but the 
temperature followed a i ery irregular course and the signs in the 
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nght bnck became more suggestn c of fluid WTute count 12,200 
On March 9th a second paracentesis was done in the seienth 
T>acc jun inside the posterior aaillarj hne and 300 c c of thin 
pus wiUidrawn Culture showed pneumococcus Tj-pe I and 
Haallu*; influenza. 
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The case was transferred to the Second Surgical Service, and 
on March 10th, under local anesthesia, Dr Hubbard resected a 
portion of the ninth rib, opening into the pleural cavity and ob tam- 
ing a small amount of pus Although drainage was satisfactory, 
no stnkmg unprovement followed the operation for some tune 
Roentgenograms made on the 15th showed clearly a fairly dense 
shadow m the middle of the right lung which strongly suggested 
encapsulated fluid High m the aioUa a considerable area of 
moderate dulness with tubular breathmg and egophony lAenise 
indicated the possibility of encapsulated fluid Esploration of 
this area with a needle 3 nelded only a smgle drop of pus, pre- 
sumably from the limg, as the needle could be felt to enter sobd 
tissue Culture, Streptococcus hemolyticus The condition •was 
regarded as a probable compheatmg bronchopneumoma due to 
the streptococcus 

No further comphcations occurred, and convalescence pro- 
gressed slowly until early m May, when the case was considered 
fit for discharge 

Aside from the compheatmg empyema this case is mteresting 
from the pomt of view of the specific serum treatment given It 
has become a routine procedure on the Pneumoma Service to treat 
all siutable Type I pneumomas with antipneumococcus serum, 
and the results during the past eighteen months seem to fully 
justify its use Our senes of treated cases is a small one, and 
without simultaneous untreated control cases it is impossible to 
form any accurate estimate of its value A total of 75 cases have 
been treated by this method, ivith a mortahty of 17 3 per cent 
In 56 of those treated pre\aous to the eighth day of the disease 
the mortahty was only 12 5 per cent The mortahty in 57 un- 
treated Type I cases was 26 3 per cent The statistics of the 
Rockefeller Hospital on this point seem to leave httle question of 
the ments of the serum treatment in pneumoma of this tjpe A 
mortahty of 25 per cent \ias shown in their senes of Type I 
pneumomas treated nithout the immune serum, while in a group 
of 107 cases of the same type treated %\ith serum tlie mortalitj 
was only 7 5 per cent Similar figures of an equally connncing 
nature have been reported from other chmes In the hght of 
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these results one does not hesitate to take the stand that every 
case of Type I pneumonia should be gi\en the advantage of 
speafic serum treatment 

The procedure is not vathout danger of anaphj lactic symp- 
toms and certam precautions are necessary An mtradermal 
cutaneous test should alnaj’s be made by injectmg 0 01 to 0 02 
c c of horse-serum diluted 1 to 10 and controlled by a sunilar 
injection of normal salt solution As a further safeguard e\en 
nhen this test is hegati\e an mtramuscular mjection of 1 c.c 
of the serum to be used should be given to insure desensitization 
at least one hour before the intra%enous mjection Should the 
cutaneous t^t be positi\e the patient must be desensitized 
before administering the serum 

The serum diluted with equal parts of normal salt solution 
and at body temperature is given intravenously m doses of 100 
c c At least fifteen minutes should be allowed for the first 15 
cc and at least forty-five minutes for the entire amount Unless 
a defimte fall m the temperature and improvement m the patient’s 
general condition results the same amount of serum is repeated 
c\cr> eight hours The maximum amount gi\en to any of our 
cases was 900 c c , and the average for the 75 pahents was 197 
c c It is of the utmost importance that the serum be used as 
earl} as possible m the disease If the patient de\ elops s}’mptom5 
of anaph} lactic shock dunng the admmistration of the serum an 
immediate mjection of 0 5 to 1 c c of adrenalm chlond solution 
(1 1000) and atropm (gr .j^) should be gi\ en The so-called 
“thermal reaction,” which frequently occurs soon after the 
intra\ cnous mjection, and the “serum sidmess,” which appears 
from one to tn o n eeks later, while very distressmg to the patient, 
are never serious Tmall}, m} expenence with this procedure 
lca%es me with the strong comacbon that it should be used only 
bj those thoroughly cxpcncnced m scrum administration 

CASE n 

W A .male, aged fourteen, entered service Februar} 15,1920. 

Family History — Good Xo history of tuberculosis 

Previous History.—Gcncrally good health Measles and 
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whooping-cough in eariy childhood, good recovery without 
comphcations 

History of Present Illness —February 7th he got his feet 
wet and was chilled while playing in the snow In the evening 
felt very chilly and had intensely sharp pain in nght lower 
thorax, which was exaggerated by cough and deep respiration 
Persistent, harassmg cough, at first unproductive, but soon with 
thick mucopurulent sputum, w'hich was occasionally blood 
streaked Severe diarrhea at onset Otherwise no noteworthy 
symptoms 

Physical Exammation — ^Normal physical development for 
age Face deeply flushed, distressed, anxious look Respna- 
tions very rapid and shallow 

Marked dulness over nght lower lobe with tubular respna- 
tion, mcrease m whispered and spoken voice and tactile fremitus, 
many medium cracklmg rkles throughout Percussion note over 
the nght upper lobe tympamtic, but no abnormahty m the 
respiration or fremitus 

Heart normal size and position, apex-beat neither seen nor 
felt, sounds famt, no murmurs, rate 120 per mmute Pulse 
somewhat boimdmg, but of rather poor volume and tension 

Exammation otherwise negative 

Report of Laboratory Exanunations — ^White count 26,000 
per cmm Hg 75 per cent Blood-pressure 98/70 Blood- 
culture negative Exammation of urme and stools negative 
Wassermann blood test negative The sputum showed the 
presence of pneumococcus Type IV and bacillus influenza: 

February 18, 1920 The dulness over the nght lower lobe 
more marked than at entrance and a shght distant quality to the 
respiration, tactile fremitus unchanged The signs suggested 
the possibihty of flmd and an exploratory' paracentesis was done 
at a pomt just below and outside the angle of the scapula The 
needle could be felt m sohd Iimg and no fluid was obtained No 
orgamsms were obtamed from the lung puncture 

February 20th Temperature 103° F Pulse 120 Respira- 
tion 30 Patidnt seems distmctly more toxic, very marked 
dyspnea Very httle movement of nght chest wnth respiration 
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Flatness has replaced the former dulness over the right lower 
lobe and the area is considerably more extensixe Over an 
area of about 2 mches m diameter at the site of the previous 
puncture the respiration and fremitus have a distinct amphonc 
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quabty, otherwise the respiration all over the lower two-thirds of 
the right chest is intenselj bronchial in type, but with a somew hat 
distant quahtj No riles Percussion over the nght upper 
lobe IS franhl} tympanitic and the respiration very loud, though 
\ csicular in type The heart doe not seem displaced to left 
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On this date, the eleventh da}"- of the disease, a second aspiration 
was done and 1100 c c of tlun pus as obtained Cultures ga\e 
a pure culture of hemolytic streptococcus 

On the following day the temperature fell to 98° F , but rose 
to 100° F m the afternoon The patient show ed a very striking 
improvement in his general condition however 

February 22d The chest was tapped for the third tune and 
900 cc of thm pus withdrawn Culture, hemolytic strepto' 
coccus Following this procedure signs of extensive hydro- 
pneumothorax appeared 

February 2Sth The patient was transferred to the Surgical 
Service of Dr Hubbard and under gas-oxygen anesthesia a 
trocar was inserted m the eighth space postenorly and a No 28 
French catheter introduced Dramage was not satisfactory and 
subsequently a costectomy was done The cavity then drained 
freely and the patient gradually improved, the temperature 
reaching normal on March Sth, as will be seen from the chart 
For the week of March 7th to the 13th the temperature ran a 
somewhat irregular course, with a maximum of 100° F Con- 
valescence was slow, but with steady improvement The pleural 
cavity dramed freely, but with gradually dimimshing amount 
until early May, when it entirely subsided The patient i\as 
discharged well on May ISth 

TYPES OF EMPYEBIA 

A clear understandmg of the types of pneumoma is necessarj' 
to a proper appreaation of the problems affecting the treatment 
of empyema Pneumoma as usually seen assumes two veiy 
distinct forms (1) the lobar pneumoma, which is usually due to 
the pneumococcus, and (2) the bronchopneumoma, which is 
almost mvanably of streptococcus ongm Except in the case of 
children the type usually met with in avil hfe is a primary lobar 
pneumonia The second type of the disease is seen chiefly in 
epidemic form such as occurred so commonly in the cantonments 
dunng the past few years and espeaally as a secondary infection 
in measles and influenza This type very often follows an in- 
fection of the upper respiratory tract, has a relatively slow 
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onset, ^ery se\cre ^Tnptoms, frequent comphcations, and high 
mortahty 

The infecting streptococcus may be of the hemoljiic or non- 
hemol>tic ^a^et}, but the former is more common and the 
infection more se\ere 

The trs o case histories which I have gi\ en this mormng illus- 
trate ^ er> w ell these tw o \ aneties of pneumoma The first was a 
tj-pical lobar pneumoma of pneumococcus ongm, the second a 
se\ere bronchopneumoma due to the hemolytic streptococcus 
It is mterestmg that in the first case there was a comphcating 
streptococcus bronchopneumonia as sometimes occurs 

Similarly, it is important to differentiate two general tj-pes 
of cmp\ema WTulc infection of the pleura may be due to a 
considerable \anety of organisms, the vast majority readily fall 
into two groups, namely (1) pneumococcus empyema following 
lobar pneumoma, and (2) streptococcus empyema comphcatmg 
bronchopneumoma As m the case of the two types of pneumo- 
ma, the second is usually more severe and consequently more 
commonlv fatal Among our cases of empyema 50 per cent 
were due to the pneumococcus and 37 8 per cent, to Ae strep- 
tococcus The mortahty m the first group was 18 1 per cent 
and in the second 28 per cent The table on page 480 gives 
summary of the bactcnologic studies and mortahty figures of all 
our empj ema cases The cases dassified as postpneumoma w ere 
admitted to the hospital for empyema too late m the course of 
the disease to detemune accurately the form of pneumoma 
Note the prcdommance of the hemolytic ov er the non-hemolytic 
streptococcus in the bronchopneumomas 

With comphcatmg streptococcus infection the second form 
maj occasional!} occur with a lobar pneumonia 

Empjema comphcatmg lobar pneumoma nearty always 
develops after the crisis, i c , during convalescence, as was the 
case in the first patient whose historv I have given jou In 
spite of the purulent pleuntis the paUent usually shows con- 
siderable improvement follovvmg the cnsis The fluid dev elops 
more graduallv and, on the whole, with more suggcsbve signs 
thin in the case of sUcptococcus empvema It is at first thin 
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and slightly cloudy, but soon becomes typical thick, creamy 
pus, occasionally showing a marked greemsh tmge Unless 
encapsulated the fluid forms in the lower portion of the pleural 
cavity even when the pneumoma is m the upper lobe Other 
comphcations are not common and surgical treatment usually 
gives prompt rehef of the symptoms of toxemia and the tempera- 
ture drops to normal 

Streptococcus empyema, on the other hand, begins while tlie 
intrapulmonary process is still active, and its detecbon is, as a 
result, much more difficult A particularly charactenstic feature 
is its rapid development m contrast to the form just descnbcd 
The onset has been observed as early as the fourth day of the 
pneumoma, and at this stage it may even obscure the signs of the 
process in the lungs Withm forty-eight hours the amount way 
reach 1 or 2 hters Infection may take place on the unaffected 
side and bilateral involvement is not rare The exudate is at 
first thin and of a dirty, doudy character, but is less apt to 
assume a thick, creamy type than m the case of the pneumo- 
coccus infection Comphcations m other parts of the body arc 
frequent, the most common hang mfecbon of other cawtics, 
septicemia, endocarditis, multiple abscesses m the lungs, encap- 
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sulated pus between the lobes or m the mediastmum, memngitis, 
and nephritis An interesting feature occasionally seen m these 
cases IS the de\ elopment of a pneumothorax on the affected side, 
as occurred in Case 11 The most probable explanation is that 
It results from the rupture of a small subpleural abscess of the 
lung, although, as m this case, it may be caused by mjury to the 
lung tissue b> the needle dunng paracentesis The course of the 
empxema is prolonged and the mortahty high, espeaally when 
due to the hcmolj’tic tj’pe of streptococcus 

INCIDENCE OF EMPYEMA 

A brief considerabon of the frequencj of empyema as a 
comphcation of pneiunoma is of mtercst Rehable statistics on 
this point are difficult to obtain hlusser and Noms collected 
13,550 cases of pneumoma and found a comphcating empyema in 
2 2 per cent, and 5 1 per cent among 973 autops}' cases At 
the Johns Hopkins Hospital among 805 pneumomas empyema 
developed in 3 6 per cent (McCrae) Empjema occurred m 
6 per cent of the 447 lobar pneumoma cases treated on the 
Pneumoma Serwe The inadence shous a rather extreme 
X anation from x ear to 5 ear and dunng epidemic periods This 
u as cspeaallj true of pneumoma as obserx ed m the army camps 
In the epidemic bronchopneumoma following measles and m- 
flucnza the occurrence of empjema was often extremely high, 
ncarl} all fatal cases shoxxing an infection of the pleura Em- 
P 3 cma dex eloped in 16 per cent of the lobar pneumomas and in 
15 per cent of the bronchopneumomas at Camp Dex ens CGraj’) 
At Port Rilcj 7 7 per cent of 4000 cases of pneumoma were 
complicated bj empjema (Stone) The hgures for Camp Dodge 
are empxcma with lobar pneumoma 11 per cent , and durmg the 
streptococcus pneumonia epidemic 34 8 per cent (hliller) Ceal 
reporUSOpercent cmpxemamagroupof 118 bronchopneumonia 
cases (hcmolj tic streptococcus) at Camp Upton 

DIAGNOSIS OF EMPYEMA 

The diagnosis of empxcma is often extremelj diffinilt 
Grax s figures for Camp Dex ens emphasize this fact Of 77 
0^0 of empx ema found at autopsx , 17 had not been recognized 

XOL. 4— Jt 
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clinically m spite of the fact that in 14 the amount of fluid 
equalled or exceded 250 c c A large percentage of cases will 
be overlooked if you pm your faith to physical signs alone, as 
they are notonously untrustworthy An “unresolved pneu- 
monia” usually means empyema The surest method is, re- 
membenng that empyema is the most common comphcation of 
pneumoma, to search dihgently for it in every case of pneumonia 
until convalescence is well estabhshed Remember that a large 
amount of fliud with resultmg compression of the lung often 
gives the signs of consohdation, and even a massive effusion 
may, m consequence, be unsuspected Remember also that in 
bronchopneumoma, espeaally when due to the hemolytic 
streptococcus, a large amount of fluid may develop in a com- 
paratively few hours, and that it is m these cases that the signs 
are most frequently misleadmg 

The means at hand for diagnosis may be grouped under four 
headmgs (1) the condition of the patient, (2) the physical 
exammation of the chest, (3) ai-rays of the thorax, and (4) 
exploratory puncture 

1 The Condition of the Patient — ^The course of the tempera- 
ture and pulse often gives more defimte and direct evidence of the 
presence of a purulent fluid than the physical signs in the chest 
The contmued irregular fever as shown m the two charts of the 
cases under discussion is typical of pleural comphcations of this 
nature After crisis m lobar pneumoma a temperature so shght 
as 1 or 2 degrees should always raise the suspiaon of a focus 
somewhere m the pleural cavity A disproportionatelj high 
pulse or embarrassment of respiration greater than can be ex- 
plained by the process in the lungs is also suggestive Pam of 
the pleural type and particularly when assoaated with friction 
should put one on his guard Contmued or increased prostration 
means probable mvolvement of the pleura m the absence of 
adequate cause in the lungs 

2 Physical signs may be characteristic or entirely deceptive, 
and must never be rehed on exclusively when searchmg for fluid 
m the pleura The sensation of resistance and loss of elasbaty 
more than the tone with percussion o\ er the affected area is an 
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important sign Extension of the area of dulness at the base 
should be watched for Muffling of the respiratory sounds 
points to accumulating fimd, but the breath sounds o\er fluid 
are in m\ expenence as often intense and of bronchial quahty as 
distant and obscure Absent tactile fremitus is of far greater 
significance than changes in fremitus detennmed with the stetho- 
scope Localized tenderness over pus is not unusual in the 
infection with the hemolj tic streptococcus More obvious signs, 
such as immobihtj* of one side of the chest, bulgmg mterspaces, 
displacement of the heart or In er, merit no discussion, as they 
are late signs occurring only with large effusions 

3 x-Eajs are indispensable to exact diagnosis in all doubtful 
cases, and m the hands of an expert roentgenologist the results 
are verj rehable Every pneumoma service ^ould be eqmpped 
with a portable apparatus m order that repeated *-rays may 
be made mth the patient in bed 

4 Exploratory puncture of the chest is entirely justifiable, 
as if properly done is without danger and causes the patient very 
httle discomfort As evidence of the absence of danger m aspira- 
tion, dehberate puncture of the consohdated lung for diagnosis 
has been done seventy-seven times on 71 patients m the Pneu- 
moma Service, and in only 2 cases did empyema subsequently 
develop Smcc this ratio is far below that for the madence of 
cmpvema m our whole senes of pneumoma it would seem fair 
to free the puncture of an> causal relation to the 2 cases of 
empv cma Wc can nev er be certam of excludmg flmd m certam 
instances without the use of the needle One of rather generous 
cahber should be selected, as thick pus with fibrm will often plug 
a small one M> advice is to “needle the chest” early and often 
when pus is suspected When all oUicr evidence of an effusion 
have been sought for, paracentesis is the final and most rehable 
means of settling the question 

TREATMENT OF EMPYEMA 

I shall not attempt a discussion of the surgical techmc or the 
vanous methods of cffccUng drainage of the infected pleura 
Such subjects belong to the surgical rather than the medical 
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dime There are a few considerations, however, affecting the 
tune for operative interference and therapy other thnn surgical 
which I should hke to bnng to your attention 

On general pnnaples one must be guided largely by the 
condition of the patient and the type of orgamsm present in 
deading when to begm surgical treatment The early expencnce 
with tlie empyemas in several of tlie Umted States Army camps 
proved the folly of attempting to operate all empyemas earlj It 
would be an easy matter to quote figures in evidence of the ap 
palling mortahty which resulted In several instances the mor- 
tahty was as high as SO per cent The patient’s diances of 
recovery are materially mcreased if operation can be deferred 
until the process m the lung has passed the active stage and there 
has been sufiiaent tune for improvement in tlie general condition 
Fortunately, as mentioned earher, the infection of tlie pleura 
in lobar pneumonia usually takes place relatively late, that is, the 
symptoms of the empyema appear durmg early convalescence 
from the pneumoma At this stage the individual is m much 
better condition to stand operation than earher To a lunited 
degree it is often justifiable to delay surgical treatment for a few 
days or even a week m the case of pneumococcus empyema 
In the hemolytic streptococcus empyemas followng the 
bronchopneumonia of measles or infiuenza, on the otlicr hand, tlic 
situation IS a senous one The compheatmg empyema not only 
develops suddenly, but usually comadently with the intrapul- 
monary process These patients are extremely toxic and in no 
condition to withstand an operation After simple aspiration 
surpnsmg improvement in the patient’s general condition often 
results By repeated tappmgs at intervals of one to seicral 
days the operation can with but few exceptions be postponed 
until such time as the resistance of the individual is more faxor- 
able The expenence of a smgle large dime is sufficient to il- 
lustrate the pomt Major Stone reports tlie results in 310 cases 
of empyema treated at Camp Riley, 35 cases recovered x«th 
repeated aspirations alone, 85 (pneumococcus 19, streptococcus 
52) were treated by early operation (October 20, 1917 to Januarx 
21, 1918) xvith a mortahty of 61 2 per cent , 96 (streptococcus 69, 
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pneumococcus 24) were aspirated early and operated late (Janu- 
ary' 12 to August 10, 1918), vnth a mortality of 15 6 per 
cent., 94 (streptococcus 59, pneumococcus 25) "were aspirated 
earl} and operated late (October 18, 1918 to Februai}' 14, 1919), 
mth a mortabt} of 9 5 per cent 

The routine on the Pneumoma Service is as follows In the 

of pneumococcus empyema, when the exudate has become 
frank pus, operation has been done at once, pro\nded the patient 
has reached the pomt in comalescence from the pneumoma 
where his general resistance may be classed as good In less 
fa\ orable cases operation has been delayed often for several days 
Witli the streptococcus emp} emas aspiration has been done early 
and repeated c\et} two to four dajs until the acute and critical 
stage of the lung condition had passed The tune for operation 
IS deeded largely on the basis of the general condition of the 
patient After operation the patient remains on the Pneumonia 
Service, and in consequence has the advantage of medical as 
well as surgical supervision 

Far too little attention is given in the average dime to the 
general h}gicne and nutntion of the empyema case Improve- 
ment of the general resistance of the patient is of qmte as much 
importance as the local surgical treatment of the infected pleura 
Whenever possible open-air treatment should be earned out 
If left to follow the dictates of his own appetite the patient v ery 
seldom takes an adequate amount of food Rapid and marked 
emaaation is the rule The Emp}ema Commission appomted 
bv the Surgeon General dunng the war conducted metabohsm 
studies on streptococcus emp}cma cases and found a marked 
increase in the nitrogen elimmation mdicatmg an enormously 
increased protein metabohsm The Commission reports success- 
ful results in checkmg the emaaation bv the use of a speaal 
diclarv having a fuel value of from 3000 to 3500 calones 

MORTALITY IN EMPYEMA 

Tlic moilahtv in cmp}cma is at best high The reasons for 
llie high dc3^-rate arc not far to seek Emp} cma is a comphea- 
lion in a ectious acute mfecUon which itself has a high rate of 
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mortality Very often the infection of the pleura is assoaatcd 
with septic foa elsewhere, e g , multiple abscesses in the lungs, 
pencarditis, pentomtis, encapsulated pus m the mediastinum 
or between the lobes of the lungs, or even a septicemia This 
is espeaally true m the hemolytic streptococcus mfecbons 
Factors of no small importance affectmg the death-rate arc the 
time of operation and the method employed Skilful post- 
operative' care will save many For unoperated cases tlie per- 
centage of deaths vanes considerably, but it seems a safe state- 
ment that from two-thirds to three-fourths of such cases die 
Th6 general mortahly for all empyemas treated at the 
Boston City Hospital for the years 1915-1918 was 21 6 per cent 
From February 6, 1919 to Apnl 30, 1920, 66 cases of empyema 
were treated on the Pneumoma Service The mortahty among 
the 55 operated cases was 20 per cent The most favorable 
statistics are those of Whittemore He reports 100 operation 
cases, with a mortahty of only 6 per cent Extremely variable 
and usually high death-rates have been reported from the army 
camps As these cases for the most part occurred dunng severe 
epidemics of bronchopneumoma (streptococcus) tlie figures 
probably do not mdicate the results usually to be expected 

The penod of the pneumoma at which the empyema develops 
bears a defimte relation to the chances of recovery Gray (Camp 
Devens) fotmd that 46 per cent of those devdopmg empyema 
dunng the first week of their pneumoma died, 26 per cent of 
those in the second week, and only 7 per cent of those later than 
two weeks These results illustrate very well the fact that the 
earher the empyema occurs in the course of a pneumoma, the 
worse the prognosis 

The prognosis of empyema u ith lobar pneumoma is much more 
favorable than mth bronchopneumoma In our cases the mor- 
tahty was 17 per cent m the first and 69 per cent m the second 
group 

Convalescence after operation m empj’Cma is a tedious affau, 
usually covermg a penod of tu o or tliree months The duration 
of treatment after operation in Case I uas fifty-eight days, m 
Case n, eighty days 
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THE MODERN EXAMINATION OF THE STOMACH 

We are in a transition stage of examination of the stomach 
Old methods are bemg discarded and new methods used Some 
men are sapng good-bj e to test breakfasts and stomach contents 
and blood tests and relj-mg entirely on the »-ray examination 
Some men are trying to use the Rehfuss tube and gettmg a lot 
of data nhich they find hard to interpret 

This paper is one of comment on the vanous up-to-date 
methods and a consideration of which to use and which to dis- 
card, which are important and which are unimportant, the re- 
lations of one test to another, and how to use the best ones to 
make a diagnosis 

A careful historj is still one of our most valuable means of 
diagnosis, and after taking it, a provisional diagnosis can usually 
be made, which will be confirmed or modified by other methods 
of examination 

It IS alwai-s 1 ery important m our examination to distmgiiisb 
between orgamc and functional diseases of the stomach because 
orgamc disease requires local treatment, while functional second- 
arj or reflex digestii e disorders due to diseases of the lungs, heart, 
kidnev*s, h\cr, central nenous sj-stem, etc., require duefly treat- 
ment of the pnmar} cause 

Some of the older methods of cxammation, such as inspection, 
palpation, and percussion of the abdomen, are qmte imperfect, 
but the\ arc cas} and reqmre no apparatus, and give us some 
\crj aaluablc data, such as local tenderness, palpable tumor, 
\asible peristalsis, etc Changes m secretion were formerly 
o\ eresUmated as a means of diagnosis of surgical lesions and the}' 
ha\c had to gi\c wa\ here to Uic Roentgen cxanunation, but m 
the great group of funcbonal cases which includes nearlj ninc- 

4Sr 
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tenths of all the patients seen, a knowledge of the gastnc and 
intestinal functions is one of our chief aids in diagnosis and treat- 
ment 

The Roentgen examination has developed very rapidly in the 
last few years and has become our most valuable single method of 
exammation, but must not on that account be allowed to over- 
shadow all other methods The bad practice is growing of 
sending poorly studied digestive cases to the radiologist and 
acceptmg his word as final This is a mistake Roentgen 
evidence should be a part of chmeal evidence and considered with 
it Furthermore, the Roentgen examination may be negative, 
but the patient far from well, owmg to conditions easily found by 
other methods, for example a patient wth achyha gastnea and 
persistent diarrhea after a complete Roentgen exammation gets 
a negative report, while a smgle tube test gives the diagnosis 

The careful history, the general exammation of the patient, 
the functional tests of the stomach and bowel, all taken with the 
Roentgen evidence, give our most accurate diagnosis and surest 
basis for treatment 

History — A careful and thorough history is one of the greatest 
aids m diagnosis and treatment, and is well worth all the tune it 
takes 

In the early stages of many diseases of the stomach, like 
disturbances of mtemal secretion, the, physical exammation 
shows no thing abnormal and we have to depend almost en- 
tirely on the history alone for our diagnosis 

Hyperaadity or “hunger-pam” is always a stnkmg symptom 
The frequency of hyperaadity m ulcer has tempted so great a 
surgeon as Moynihan to say that “hyperaadity is ulcer ” This, 
of course, is not true, yet he did us a great service In severe 
chrome “hunger-pam” w e no longer make the diagnosis of srniple 
hyperaadity and let the matter rest there, we look further m 
every case to see if we can find an orgamc basis for this symptom, 
and m the severe persistent cases we usually do find an orgamc 
basis This is a chrome ulcer m about two-thirds of the cases of 
severe h3q)eraadity, and either a chrome appendix or a chrome 
gall-bladder in the other third 
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It IS a waste of time to tr>' and locate an ulcer by the sj-mptoms 
alone If we watch the stomach with the fluoroscope we find 
that the pjlorus usually opens within a few mmutes and food is 
discharged mto the duodenum In other words, wnthm a short 
time after food is taken an ulcer, whether m the stomach or m 
the duodenum is equallj' bathed in food, the imtation of aad 
occurs just as promptlj m one as the other, both are equally 
sUrrcd up b> peristaltic mo\ ement and spasm It is far more 
saUsfactorj to look directly at the ulcer with the Roentgen ray 
and see vhcrc tt is, than to trust to ^mptoms to locate it. 

Wc must always remember that there are two distmct classes 
of patients with “stomach symptoms,” those with actual disease 
of the stomach, such as cancer, ulcer catarrh, etc , and those m 
which the symptoms are the expression of disease elsewhere m 
the lungs, heart, kidneys, spmal cord, etc In doubtful cases 
we must look carefully for other symptoms, such as tuberculosis, 
nephritis, heart disease, tabes, etc We must also remember that 
reflex symptoms and pain arc the rule, not the exception, in the 
abdomen, and we must try to distmguish symptoms due to the 
gall-bladder and the appendix from those due to actual gastric 
disease 

There are serious mistakes m history taking for diagnosis 
One is to or crlook the important psy chic or emotional causes of 
indigestion and the other to conclude that because the patient is 
a pronounced neurasthemc that there is nothmg else wrong with 
her Tor example, w e ask our patient about infections and diet, 
but we don’t ask her if die is happy with her husband or her 
mother-in-law I constantly examme middle-aged women sent 
me becau=e cancer is suspected, and find that the husband is 
flirting wnth another woman, or the daughter is unruly', or all the 
scrx ants hax e left. 

On the other hand, nenous symptoms, such as headaches, 
insomnia worry , c.\atabibty, may be so obvious and many that 
the doctor rashly concludes that the trouble is “just nerv'Cs” 
and nothing else, which may be a xery serious mistake Let 
me gixe you one or two illustrations 

T! e first ease, Mrs BED, aged fifty -eight has alway s been 
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a nervous woman She had a nen'ous breakdown fourteen 
years ago, w’hich lasted tw'o years She fell dow'nstairs four 
years ago, and the nervous shock of tlus lasted for a year Her 
daughter has recently had eclampsia and recovered only after 
five or SIX weeks’ severe illness The nerve strain of this was 
verj^ trying to our patient She had for five weeks epigastnc 
distress at once after meals, lastmg from one-half to one hour, 
with “gas” and occasional regurgitation of a httle stomach 
contents, also nausea an hour and a half after meals, often re- 
heved by food, no vomiting She has lost her appetite, become 
a httle constipated, and has insomma, and has lost about 15 
pounds She has pecuhar ideas about food “Can’t eat bread," 
but can eat cereals, cake, etc 

Physical exammation shows a w'ell-developed, plump, soft, 
flabby, nervous woman, with good color Nothing important 
w'as foimd m heart, lungs, abdomen, or rectum, reflexes, blood- 
pressure, unne, and blood were normal The stomach contents, 
after a test breakfast, was normal in amoimt, with Ion normal 
secretion (free aad 23, total aad 26) , no mucus Blood positive 
with benzidm 

A very careful and thorough »-ray examination of stomach, 
bowel, and gall-bladder showed notbmg abnormal 

The diagnosis of neurasthema and a gastnc neurosis was made 
on the basis of the previous and present nervous condition, and 
the negative physical exammation The suspiaon of carij 
cancer could not be venfied 

The patient improved considerably on careful diet and medical 
treatment The igestive symptoms lessened a great deal, the 
sleep became quite good and she became stronger The stools 
were repeatedly tested on a meat-free diet, and always gave a 
positive test for blood This important findmg led to a second 
examina tion of the stomach and bowels, including a banum 
enema six weeks later, at which nothmg definite was found An 
exploratory operation was advised, but was refused at first by 
family and patient, but was finally done five months after the 
ongmal exammation At that time a large inoperable cancer of 
the stomach was found mxoinng the median posterior wall and 
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fundus of the stomuch When the aj-ray plates taken three months 
before were looked over agjun a small hnear ngid area i inch long 
in the middle of the lesser curvature was found constant in all 
the plates This had been overlooked, but •was e^’ldently a verj’ 
small lesser curvature cancer area 

This case illustrated several thmgs* first, the tendency to 
minimize the earl}’ symptoms of a serious disease m a very nervous 
woman, and to attribute them to neurasthema Second, the 
difficulties m diagnosis of early cancer by all methods, mdudmg 
the ar-ray, m flabb}, neak, elderly people, with poor peristalsis 
and poor fillin g out of the stomach Third, the value of the blood 
test m controlhng the ic-ray exammation and keeping the case 
on the suspiaous list m spite of negative x-ray reports 

The second case, Mr F G C , is a \er}’ hard workmg factory 
manager, a t}’pical o\eiatrenuous business man who always 
rushes his work His sleep is poor and restless, and rarely o\er 
three or four hours a mght for the last five } ears There are 
no bad habits or important previous illness He has had mter- 
mittcnt distress m the cpigastnum at once after meals, reheved 
b} two or three soda rmnts, for the last eight or ten years. 

In the last sev'en months he has had daily distress or gnawing 
in the epigastnum four or five hours after meals, with food rehef 
at once, also shght distress at 12 to 2 a m , with food rehef 
No nausea, regurgitation, voimtmg, or loss of weight He has 
eaten evervthmg He is alwa}’s costive and uses rmneral oil 
and cascara 

Phv’sical e.\amination shows a heavy muscular man, weight 
200 pounds Good color, nervous No thin g abnormal was 
found in heart, lungs or abdomen Refleves, unne, and blood 
were normal Stomach contents after test breakfast showed 
complete gastne ach}ha (amount 95 c c , free HCl 0, total aad 
6, no mucus or blood) ar-Ray exanunation showed no thin g 
abnormal in stomach or bowels The diagnosis of ach}ha gas- 
Inca of nervous origin was made and treatment given 

The patient did not do well, and a month or two later showed 
a constant po^Uve test for blood in the feces A second x-ray 
examination three months later, showed a small ngid area about 
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the middle of the lesser curvature and a httle to the postenor 
side, in which there was complete absence of penstalsis There 
was a moderate six-hour residue A diagnosis was made of “a 
lesion” of the lesser curvature of the stomach It was impos- 
sible to say from the a:-ray exammation whether this was due to 
ulcer or cancer 

He was operated upon withm a week, and a large inoperable 
cancer found mvolvmg the upper half of the stomadi postcnorly 

This case, like the previous one, shows a mistaken early diag- 
nosis of a gastnc neurosis, based on the patient’s nervous condition 
and negative physical exammation, an early cancer in the upper 
postenor part of the stomach, missed by all methods of examma- 
tion, and the value of a positive blood test m the feces, in spite of 
a negative aj-ray report 

In the diagnosis of cancer we must never wait for marked 
symptoms We must get the text-book pictures of cancer 
entirely out of our head If we wait for coffee-ground vomit, 
obstruction, lack of free HCl, palpable tumor, emaaation, etc , 
we have an absolutely hopeless case 

The question is often raised whether pnmary cancer of the 
stomach is ever diagnosed early A small cancer very rarely is, 
unless it IS just at the pylorus 

I want to emphasize, however, that the cancer developing on 
ulcer IS and should be regularly diagnosed early, not by the symp- 
toms, but by the modem methods of exammation which I will 
descnbe 

The only way to find early operable cancer is to examine 
promptly and thoroughly all patients of cancer age with digestive 
symptoms 

I have passed rather briefly over the use of symptoms in 
diagnosis, not because it is unimportant — far from it — but 
because there is little new Most of the recent progress m the 
diagnosis of diseases of the stomach has been made by improxmg 
the methods of physical examination 

The following general outline of questions is suggested 

Family —Especially alcoholism, ner\ous di'cascs, tuberculosis, 

obesit>, malnutntio i diabetes, cancer, gout, arthntis 
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Prenous Bistory — ^Espeoallj tjphoid, dj-senter>, appendiatis, jaundice, 
abdominal operation, tuberculosis, Ejphiiis, infections of teeth, sinuses, 
tonsils, nervous breakdown, migraine, headaches, insomnia 

Occupalton and Ecbtls — ^Tca, coffee, tobacco, alcohol, eating habits, 
sleep, exercise, work, temperament, home life, social hfe 
Freserl lUrtss — Duration, onset, abrupt or gradual 


Attacks or continuous 
Djsphagia 

Pam and distress 


Number, 

Character, 

Duration, 

Interval 

Intensity and land. 

Where Oocal, diffuse, radiation), 
Regularity 

fAt once. 

Relation to food' One to two hours after, 
iTwo to five hours after 

Food, 

Alkalies, 

Vomitmg, 

Belcbng, 

Passing gas or feces. 



Gas 


Vomitmg 


Dowels 


Amount, 

Bclchmg (taste). 

In bowel, 

Passed (odor) 

Frequenej, 

When, relation to meals, 

Quantity 

Food, 

Sour, bitter, or foul. 

Blood (bnght, dark, or coffee grounds). 

Mucus 

. Regurgitation (gas, liquid, food) 

Constipation, 

Laxative used. 

Gas, 

Painful defecation. 

Feces (oonrstenc>, color, odor, shape, mucus, blood 
, undigested food, worms) ' 
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General condition 


Diet 


Loss of weight (amount, rapidity), 

Strength, 

Appetite, thirst, bad taste, jaundice. 

Ability to work. 

Nervousness (dulness, sleep, headache, ttottj, etc) 
General, 

Restricted, how long? 

_ Rational 


Physical Examination — Before studying the digestive ap- 
paratus, the patient should have a complete phj'sical examination 
It IS very important that digestive symptoms due to tuberculosis, 
nephritis, tabes, etc , shall be traced to their actual source We 
espeaally examme teeth, tonsils, and smuses for sources of 
mfection of ulcer, gall-bladder, and appendix 

Some of the older methods of examming the stomach and 
bowel are very imperfect and the results vague, but they are 
easy and require no apparatus and give us some very valuable 
data, such as local tenderness, palpable tumor, visible penstalsis, 
etc 

Palpation is an important method, but we must know what 
to expect and what not to expect 

It IS striking how httle we can feel in companson ivitli what 
we see with the Roentgen ray In reviewmg a large number of 
ulcer cases I find it is very rarely that I am able to palpate the 
ulcer This is easily understood when we remember that the 
lesser curvature and the duodenum are the favorite sites with 
ulcer, and these are so frequently hidden under tlie edge of the 
ribs or hver that they are entirely out of reach when the patient 
hes on his back After havmg seen the ulcer witli the Roentgen 
ray I have frequently returned to the patient in bed and abso- 
lutely faded to get any clear evidence of its presence by palpation 
I have just said that w’c must not wrait for a palpable tumor in 
order to diagnose cancer 

Tenderness in the epigastnum is so common that it has 
httle diagnostic value uidess it is sharply localized, then it sug- 
gests ulcer or cancer (or the pyloric spasm found quite often in 
disease of the duodenum, gall-bladder, or appendix) Tender- 
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ness over the tenth to the twelfth nbs, behind on the left side, is 
occasionally found in gastnc ulcer, but is a very unimportant 
sign in diagnosis 

Percussion of the outhne of the stomach is a method of httle 
value If we percuss the stomach without inflatmg it, the area 
of resonance is about as likely to be the splemc flexure as the 
stomach, and if we percuss the stomach after moderate inflation 
through the stomach-tube, or by spht Seidhtz powder with 
the patient on the back, we percuss the area of the gas bubble 
wbic^ rises up under the abdommal wall m the middle of 
the stomach which giies us very httle idea of its actual out- 
hne It IS a \ery crude method and hardly worth the tune it 
takes 

The test of capacity of the stomach, by pounng m hqmd imtil 
the patient cnes enough, is of httle value The capaaty of the 
stomach depends entirely upon the tone of its muscles The 
normal stomach embraces its contents closdy, no matter how 
small they arc, and the amount which can be poured in without 
discomfort depends almost entirely upon tone and scnsitii eness, 
and ^a^cs greatly m different people with stomachs of the same 
S 17 C \Vc ha\ c other better w a> s of detcctmg a dilated or atomc 
stomach 

Some other methods of examination, such as the gastro- 
diaphane, desmoid capsule, glutoid capsule, etc , are obsolete 
and wall not be described 

Gastnc Contents — ^The use of the stomach-tube to test the 
secretion and cmpljang of the stomach has recen ed a great set 
back cincc the free use of the Roentgen ra> Many doctors are 
asking WTij should we bother with the stomach contents any 
more, the tests are not \cry’ important, why not trust to the 
x-ray alone’ Why ha^c so many doctors lost their mtcrest m 
functional tests of the stomach? 

Let me tdl y ou Because they expected too much and ha\ e 
been disappointed They expected to diagnose ulcer by the 
stomach contents alone and tha find that most ulcers if not 
ob’!tructi\c ha\c a\cragc ‘accretion 

They expected to diagnose cancer in the same way, and find 
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that the secretion often does not change much until the cancer is 
well developed and hopel^s 

They find that the aj-ray examination is far more definite in 
both ulcer and cancer, and they deade that they will not bother 
with test-meals and gastric analyses any more They wiU 
simply divide all stomach cases mto surgical and non-surgical on 
the basis of an rr-ray exammation In the vast majonty of cases 
they will simply accept the rontgenologist’s report of “no pathol- 
ogy ” 

This IS a mistake There is no reason to give up the stomach- 
tube because we have the Roentgen ray Tube tests are simple 
and cheap and give us valuable mformation They are the only 
means of testmg gastric secretion, and if secretion is either high 
or low we want to know it They also tell us whether or not the 
stomach empties properly and about bleeding 

Furthermore, cancers and ulcers are only a small fraction, 
probably less than one-tenth, of the cases we see with “stomach 
trouble ” This great group, contaimng over mne-tenths of all 
dyspeptics, will have to be treated m some way It is not 
enough to simply lump together every sort of high secretion case, 
achyha, catarrh, neurosis, etc , m one great class and label them 
“non-surgical” or “no pathologj’^” and treat them all alike They 
must be classified largely on the basis of functional tests and 
proper tndtvidual treatment given The pbysiaan who will not 
take the trouble to do this is not fit to treat them 

When we test gastnc secretion we do not simply find the 
change caused by the disease present We get two things at 
least — the personal tndtvidual reaction of that stomach to the 
test-meal and also the disease changes Often we are typing the 
individual even more than the disease 

This individual reaction to a test breakfast is very vanable, 
for example, it is usually much lower in the thm, tired woman 
than m the vigorous tobacco-using man of the same age, when 
both are well 

One of the chief reasons for testmg the gastnc secretion m 
stomach cases, such as neurosis or ulcer, is to find out whether 
they are hi gh aad or low aad cases, not so much for diagnosis 
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as for treatment We avoid m this way the overuse of alkahes 
in low aad ulcers and we also avoid dosing the patient with 
aad, pepsin, and other ferments when he already has an abun- 
dance of these things In other n ords, we can use our drugs for a 
defimte need instead of giiung them hit or miss as is so commonl 3 ’’ 
done 

Test Breakfast— The Euald test breakfast is the standard- 
ly tluck shces of stale bread (60 grams) with ly glasses (350 c c ) 
of water Many modifications of this standard meal have been 
proposed, even down to plain water They have no advantages 
which compensate for the loss of the standard quality, the op- 
portunity to compare results with immense numbers of other 
results all obtamed m the same wajr 

The Ewald meal is primarily a test of secretion, but gives us 
some mformation also about the emptymg tune of the stomach 
A simple and satisfactory test of gastric motihty is to give the 
patient a handful of seedless raisins or a saucer of stewed prunes 
twelv c hours before the test breakfast (saj' at 9 P M the evemng 
before) If some fnut residue is found mixed with the test 
breakfast next morning we have an important disturbance of 
gastnc motilitj Speaal motor meab are largelj replaced at 
present bj the sivhour Roentgen exammabon 

The Stomach-tube — ^The whole secret of using this test 
freely is to make it eas\’ for the pabent This is done m three 
waj-s bj sprajing the tliroat, by usmg a small stomach-tube, 
and bj usmg an aspirator No one of these things is absolutely 
csccnbal, but each helps greatly to make the exammabon short 
and easy 

1 he throat spray of nox ocain (2 to 4 per cent ) is just as use- 
ful as It IS in minor surgery, and takes away most (not all) of the 
gaggmg and throat reflexes 

A small tube is as good as a large one We do not need a 
ho^-pipc to get stomach contents, witness the growing use of 
tlie Rchfu<;s tube, no larger than a qmll 

The aspirator, the Ewald bulb, which has been in use for 
tw entx y cars or more, is too much neglected It never does any 
harm and gets the contents (if there is any) in a half-minute or 

vox. 4— 3J 
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less where the expression of contents is often tedious and trjing 
for the patient 

We must emphasize the siinphctty of modern routine examina- 
tion of gastric contents After all frills and unnecessary ap- 
paratus are pruned away, it will take no longer than a routine 
examination of unne for reaction, gravity, albimun, sugar, and 
sediment This includes testing the stomach contents for 
amount of mucus, aadity, and blood, and takes not over five 
or ten imnutes Tests for ferments are only done rarely, and 
the microscopic sediment rarely shows us anything we have not 
already learned in other ways 

This simphcity is shown by the fact tliat the average good 
stenographer or secretary, with very httle medical or chemical 
traimng, can be showm the routine ^tests of stomach contents, 
just menboned, m an hour’s lesson and conbnuc to do them 
accurately with very httle supervision 

Rehfuss Test. — The Rehjttss Jracitoml examination of stomach 
contents is very valuable for research upon the gastnc funebons, 
but has reached thus far only limited use as a purely diagnosbc 
method It has given u^ a large amount of informabon about the 
compheated changes which occur m the normal stomach during 
the entire process of digesbon of a meal, the types and phases of 
normal digesbon, the digesbve and mterdigesbvc cycles, the 
normal gastnc response to all kinds of food and drugs, andchart- 
mg the results gives mteresbng curves both of gastnc secrebon 
and motihty 

Recent work with the Rehfuss tube has shown that the 
normal ImUs of secretion are very much -under than formerly 
supposed The average normal figures for free HCl are, namely, 
20 to 40, but we often find 60, 70, and even 80 in perfectly healthy 
persons with a total aadity of 100, ISO, and even 200 In 
short, there is no figure found m disease which is not duplicated 
m normal persons, and the quesbon is fairly raised. Is there such 
a thing as true hyperaadity? (an aad secrebon higher than 
normal) We must think of “hyperaadity” as a group of ^mp- 
toms — ^hunger-pam, distress, burmng, gas, cructabons, etc 
reheved by food or soda (and associated with painful peristalsis 
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or spasm, or esophageal regurgitabon, or “low tolerance for 
add”) rather tVinn an actual increased aad seaetion above the 
normal 

In disease the Rehfuss tube shows changes in the speed of 
secretion and digestion all the \iay from total suppression to 
exaggeration of e\ery phase, the alterations of digestion caused 
bj the addition of blood, pus and mucus, and by regurptation of 
duodenal contents, the relation of pam to seaetion, etc The 
cun es of seaetion are characteristic of disease groups rather than 
of indnidual diseases, for example, we have the high short cun'es 
of gastnc and duodenal ulcer, disease of the gall-bladder, ap- 
pcnchx, etc , and the low slow cun*e found in chrome gastnbs, 
tuberculosis, anemia, nephntis, and gastnc cancer 

The method is elaborate (and complete) by companson with 
the usual tube test, and for that reason is not used commonly in 
rottUnc chcnucal cxaimnation at present, but is reserved for 
selected cases of parbcular mterest or diflSculty, for example, in 
ihsbnguishing true achjha from delajed seaebon In true 
achiba, gastnc seaebon is absent throughout the whole process 
of digcsbon In spunous achjlias at the end of one hour thae 
maj be no free aad, and jet qiute an abundance afta this 
penod 

The Rehfuss method has manj* adxantages oxer the smgle 
lube test one hour after a test breahfast, which only mdicates one 
phase in a constantlj changing m cle, which is not alwaj^s the 
high point of seaebon and which tells us nothmg about the 
phases preceding and foUoxving it On the other hand, gastnc 
seaebon has hmitcd diagnosbc xalue, and the simplest method, 
tlie single tube test, exen if it is onlx approximate, is usually 
preferred The actual clinical xalue of the Rehfuss method 
x\ ill be better understood when it has had a wider use 

max combine the simpliatj of a simple tube lest with 
manx of the adx antages of the fracbonal method bj' passmg the 
Rclifuss lube fortx -fix e or fiftx minutes afta the test breakfast 
and aspirabng a few cubic centimeters of stomach contents and 
tabng with Topfa’s reagent, if abundant free aad is present 
the stomach contents max all be withdrawn and examined and 
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the test closed If httle or no free HCl is found the tube ma> 
be left m place and small samples aspurated every fifteen or tw entj 
mmutes until free aad (or more free aad) is found or the stomach 
IS empty In this way normal secretion cases are quickly dis- 
posed of, while delayed or low secretion cases are promptly and 
thoroughly followed up 

Blood Tests — ^Do not forget that you have at your disposal a 
very simple test to discover some of the most serious gastro- 
intestmal diseases and check up negative results of other methods, 
namely, the blood tests of feces or gastnc contents The first 
x-ray exammation may miss a cancer of the colon or fundus or 
esophagus, but a constant blood test marks the case as dangerous 
and requires explanation, and should lead to a second or repeated 
examination, until the case is clear This checkmg up of one 
method of exammation by another, e g , the *-ray by blood tests, 
IS very important I have seen its value demonstrated many 
times 

Personally, I much prefer the benzidm to the guaiac test on 
accoimt of its somewhat greater dehcacy and easier techrac 

The simplest blood test for the practitioner is the benadin 
tablet of Dudley Roberts, put up by Sqmbb & Sons It 
requires no apparatus but a clean saucer One tablet is placed 
m a saucer with enough stomach contents to wet the tablet 
thoroughly, but not to cover it Then a drop or two of glaaal 
acetic aad is dropped upon the tablet, if blood is present the 
tablet turns greemsh blue The same test can be used mth 
feces, thinned with a httle water 

Blood tests should not be rehed on to diagnose ulcer, since ne 
only get a positive result m about one-third of the cases The> 
do help us to judge the activity of an ulcer and also to rule out 
cancer The latter is far more Lkely to give a positive test and 
give it constantly 

The stnng test consists m having the patient si\ allow a silk 
thread about a yard long, leavmg it in the stomach over mght 
and p ullin g it out m the mormng A browmsh stam on this 
thread “mdicates ulcer ” This test has all the advantage of case 
and simpliaty Is it, therefore, a good practitioner’s test’ No, 
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deadedly no, because m m> expenence it is ttsmlly negaltve 
■when ulcer is present. It is therefore nusleaduig and helps us 
to overlook an important disease It ought not to be used to 
diagnose the presence of ulceration, only perhaps to show the 
activiU of an ulcer, and even here it has doubtful value Frank 
Smithies, of Chicago, found it positive m only 7 out of 318 gastnc 
ulcers ^e^fied at operation I have given it a thorough tnal, 
though I have not had the patience to use it m nearly so many 
cases, and have given it up 

The Roen^en Examination — ^The Roentgen method can tell 
us so much about the digestive tract that we must all become 
famihar with Roentgen pictures and their mterpretahon just as 
the medical students are doing today The method has given 
us cntirclj new ideas of the shape and position of the living stom- 
ach and the changes in'outhne and function which come with 
disease It is the most valuable single method of examination, 
but it must not on that account be allowed to completely over- 
shadow the others 

The different lands of Roentgen evidence have very far from 
equal v aluc, an esophageal pouch, old cancer of the stomach, and 
calcified gall-stone are in a verj different class from early cancer, 
cholcstcnn stone, and simple adhesions It is also v’ery hard at 
times to tell personal pccuhantics from signs of disease 

As a rule both tlie fluoroscopc and plates should be used, the 
two methods supplement each other, and somethmg is lost if 
cither IS omitted The plate gives us fine detail which we may 
miss in looking at the moving stomach The fluoroscope whiii 
enables us to w atch the stomach m action giv cs us a multitude of 
successive pictures which could only be dupheated by scores of 
pLitcs, we watch penstilsis, we can push the stomach about to 
test for adhesions or fixation, we can locate a tender pomt In 
general wc can saj that least mistakes are made in those labora- 
tories where both methods are used The proper mterpretabon 
of fluoro^pic shadows or plates requires large expenence and 
good judgment and conservatism It is wise to control every 
finding by rc-cxaminaUon To subject a patient to needless 
operation on slight Roentgen evidence alone is a senous matter 
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How Often to Use if — It is diiScult to deade just ho\\ often 
the Roentgen method should be used Tune and expense, of 
course, must be considered On the other hand, we must not 
imss a cancer or ulcer or treat any chrome case without tijing 
to find out what is wrong Cases may be wrongly diagnosed by 
careful and expert physiaans and undergo months of useless 
treatment, when the right diagnosis could be made by a single 
a:-ray examination On the other hand, we must not be disap- 
pomted if the jc-ray occasionally shows us nothmg at all in lery 
troublesome cases This frequently happens m fimctional cases 
with most trymg symptoms of long duration, but this negative 
exammation may prove very valuable to a nervous person by 
ruhng out senous organic disease 

We should at least use the Roentgen method 
In all patients m whom a senous disease, like cancer or ulcer, 
is suspected 

In all patients of cancer age mth defimte digestive symptoms 
In most patients with digestive trouble of long standing, 
espeaally if not reheved by careful treatment 

In some neurotic persons largely for the encouragement of 
finding nothmg senous 

To replace exploratoiy laparotomy as far as seems reasonable 
Limitations of the Method — ^It is no discredit to any method 
of examination to say that it has limitations, and the failings of 
the *-ray method must be recognized, just like the hmitations of 
palpation of the stomach or gastnc cbemistiy or blood tests, 
already spoken of We do not expect to palpate a duodenal 
ulcer, and we must not alwajre expect to find a cancer in a partly 
filled esophagus or colon or stomach fundus ivith the x-ia.y 
In addition, the #-ray illustrations and descnption usually 
come from typical beautifully clear-cut cases like the tjpical 
rliniral pictures of typhoid or phthisis or cancer We should 
rarely fail m our diagnosis if all the cases w ere clear cut and ty^ 
ical The typical case does not show our difficulties We have 
the poorly filled atomc stomachs m flabby, weak, elderly people, 
without much peristalsis m which a small cancer may be missed 
We have the diflicult fundus cancers which are fortunately rare. 
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We ha\c some poor plates in heavy patients and in stupid or 
neri’ous patients, who will not hold their breath, and we have 
patients with abdominal fluid, which fogs the plate 

There are real mechanical difficulties to be overcome in »-ray 
work, and the routme plate is not always the typical beautiful 
demonstration plate that is picked out for illustrations and 
exhibitions 

There is no difficulty in findmg a large cancer of the stomach, 
and nc maj' note in passing that m the large senes reported by 
se\eral authors a fen jears ago with 95 per cent correct diag- 
nosis, about 70 per ccul had a palpable tumor In the diagnosis 
of early primary cancer of the stomach (the only kind we are 
really mtercsted m) we must admit that the a-ray, like everj* 
other present clmical method, usually proves a failure Men of 
large crpcncnce now and then report an isolated case or tw 0 , that 
IS ail 

In the partly filled stomach the small defect of a non-obstruc- 
tl^c cancer may be easily missed, and then, of course, we ha\e 
errors of interpretation— the partial filling of a stomach or colon 
may be mistaken for a cancer defect or the spastic and tr>ing 
duodenum which will not fill e\en after a long exanunation, may 
be rashly called an ulcer 

Rc-exan.inatwns and Follow-up System — This bnngs me to 
the need of rc-exanunations and a good follow-up system, of 
SCI oral months, at least, in many stomach cases both to avoid 
mistakes in diagnosis and to judge the results of treatment 

A single a:-ray exaimnation is often rehed upon, as it used to 
be with test-meals and blood tests This is easily understood, 
partlj on account of the tunc and expense invobed on *-ray 
work, and partlj because both patient and doctor often expect 
tliat with this new and truly remarkable method one good 
examination is enough Of course, we never expect one 
examination to be enough m chrome ncphntis or suspected 
tuberculosis, and the same tlung is often true of x-ray exammaUon 
of the «;tomach This rc-cxammation to deade some important 
or special point about ulcer or possible cancer of the stomach 
need not be long or cxpcnsiv c, and is often v erj valuable mdeed 
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It IS often a wise plan to verify an important pathologic finding 
by a second examination 

No man really deserves the name of physician who does not 
systematically follow up a case of diabetes, and I am mchncd to 
think that the same is true m chrome ulcer of the stomach and 
duodenum, and it certainly is true in suspected cancer of the 
stomach Follow ups are somewhat tedious, and may require a 
secretary, but they can be systematized and are well worth while, 
and it IS a great comfort to the doctor to know that his chronic 
cases are gettmg well, and it is just as great a satisfaction to know 
that by his care and patience he has avoided makmg a wrong 
diagnosis, and has not called a case “nerves” when it is really 
cancer, and has perhaps saved the patient from endless suffering 
or death 

We often have a fine chance to control one type of e\amination 
with another, such as a blood test and an x-ray evammation. 
If we suspect cancer we must not be satisfied mth a negative 
«-ray report, espeaally if the patient shows a positive blood test 
constantly m the stools on a meat-free diet and in the absence of 
piles We must settle the discrepancy between tests by re* 
exammations and a good follow up, and get at the truth of the 
matter I have repeatedly seen senous mistakes avoided in this 
way 

The Normal Stomach — ^What is a normal stomach? We 
are accustomed to think that “A stomach is a stomach whoever 
has It” and expect it to be just so long and just so wide and just 
so high and in just such a place, but on x-ray examination we 
find that there is great variety m normal stomachs — thej’ 
correspond to the shape and build, the habitus of their owners— 
some are obhque, some hook shaped and low, some transverse 
and high, some globular, some narrow, and it is always striking 
to find that the smallest and w'cakest people seem to haxc the 
largest stomach (through lack of tone) and the largest and strong- 
est people have the smallest (most compact and muscular) 
stomachs The important thmg to remember is the immense 
vanety of normal stomachs, they are like peoples’ faces ^we 
have genera] t>pes, but w'e can hardly find two which look just 
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alike — and we must always be on our guard not to interpret 
personal pcctibartltes of shape or position or tone or peristalsis as 
signs of disease 

An x-raj report of ptosis has definite value, but we must not 
lay too much stress on it, a bttle expenence will usually tell us 
where a person's stomach will be found To say that a man has 
ptosis IS much like saj-mg that he is long and thm and has 
fiabb} muscles and poor posture, whidi does not require much 
apparatus or an expensi\ e examination, but merely the use of the 
cj e Nc\ er forget that the Junctions of a stomach, its emptying 
time and its secretion, are more important that its mere position 
Man} of us do perfectl} well with a stomach that is lower down 
than the aieragc 

The Emptying Tune of the Stomach — ^This can be deaded 
either by the stomach-tube or the x>-ray We all know that chs- 
turbance of this important fimcbon is one of our most valuable 
signs of disease There is no need to cmphasiae this When the 
doctor gets an x-raj report that the stomach does not empty in six 
hours after a banum meal he begins to think of an obstructed 
p\lorus, and possible gastric cnterostom} What I want 
cspcaally to emphasize is the frequency with which delayed 
tmplNing occurs in non-obstructi\e cases and the many factors 
which ma} cause it, and the large normal variation in emptying 
time 

Banum meals ha^ e xnned much, but at present 3 ounces of 
banum sulphate w ith 12 to 16 ounces of cereal gruel or fermented 
milk ma} be considered standard, and the average emptying time 
from Uircc to six hours The two great factors which control it 
arc the muscular tone of the stomach and the condition of the 
p}lorus On account of the first factor, the empt}ing time 
corresponds to the habitus or bod} form — rapid m the broad and 
'low m the slender person The erapt}nng time in the x er}' strong 
person 1 ' three to four hours, in the strong four to fix e hours, m 
tlic ax crage fix c to six hours, and in the w eak person six to sex cai 
hour' There arc man} normals, what is slow for one is not 
sloa for another 

The 'Lx-hour bmum meal residue is a more dchcatc test of 
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gastnc function than the twelve-hour test with the stomach- 
tube, and we naturally Mpect the former to show more positnc 
results m functional cases 

If we use the six-hour banum exammation as a test of function 
we preferably allow no food m the mterval The radiologist is 
usually more mterested m finding an actual lesion than in study- 
mg function, and is sometimes careless about the latter I have 
repeatedly seen cases of ulcer m which a report of a good-sized 
six-hour residue was made, and found that the patient took his 
banum meal at 10 a m , took a hearty lunch at 1 p m , and w ent 
for the six-hour exammation at 4 p M The lunch held back 
some barium m the stomach and gave us a stnkmg “six-hour 
residue ” 

Other factors which delay the emptymg of the stomach by 
lessemng its muscular tone are nervous depression, headaclies, 
espeaally of the migrame type, nausea, fatigue, and old age 
Mills, of St Loms, found m a very large senes of cases that while 
peptic ulcers, duodenal and gastnc, showed six-hour barium 
residues in about SO to 80 per cent of the cases, and 32 per cent 
of the gall-bladder cases and 15 per cent of the appendix cases 
gave the same result partly through spasm and partly through 
adhesions, he also found a six-hour residue in 28 per cent of tlie 
cases of atony and ptosis and m 64 per cent of the cases of rai- 
grame, and m about 50 per cent of aU elderly people of seventy 
or over This shows clearly enough that an »-ray report of a 
six-hour residue must make us think of many other things besides 
pylonc obstruction 

It IS also mteresting to note that one factor may neutrahzc 
another, that the rapid emptymg of achylia may be slowed down 
by ptosis or the delay due to obstruction may be compensated 
by the powerful penstalsis of a strong person 

Chrome Ulcer of the Stomach and Duodenum — There have 
been great changes m the last few years m the diagnosis of chronic 
peptic ulcer We have recognized the imperfections of some of 
our older methods of examination, and laid more emphasis on 
newer ones, such as the a^-ray We are now able to locate 
ulcers, to measure their size, and to study more completely their 
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effect on the functions of the stomach We are much better 
able to classify these ulcers m groups for treatment and to choose 
the treatment best suited to the mdividual case The x-ray also 
helps greatly m diagnosmg doubtful gall-bladder and appendix 
cases '^^hlch simulate ulcer 

W^e are non able to follow the ulcers m a new way dunng their 
course of treatment, whether medical or surgical, and to see what 
becomes of them, whether they are getting larger or smaller, not 
depending whoUj on what the patient tells us about his feelmgs, 
but v.atchng the viccr itself from tune to time and its effect on the 
functions of the stomach, and changing our treatment to meet the 
needs of the indiMdual case 

There are great ad\ antages m this method by direct observa- 
tion of the ulcer and the progress of heahng by the Roentgen ray, 
It helps greatly in deadmg for and against surgery By directly 
obsetAing the patient we can best protect him from the develop- 
ment of cancer and make an actual, early diagnosis of secondary 
cancer and make a life-saMng operation possible 

This is not the place to discuss the techmeal details of 
Roentgen-ray examination I will merely saj that m ulcer and 
cancer the tendcnc} is to base our diagnosis less on so-called 
indirect signs such as changes m peristabis, spasm, and six-hour 
residue, and laj most stress on the actual demonstration of the 
lesion itself bj finding a defect in the stomach or duodenal wall 
The indirect signs are "c aluable They ser\ e as a red flag and 
call our attention to the fact tliat something is wrong with the 
stomach which requires explanation, but they appear in other 
condit ons also which cause reflex irritation and spasm of the 
stomacli, such as chronic appendix or gall-bladder or a general 
condition of ncrxous irntabihty 

1 here IS no place in the digesbxe tract where Roentgen signs 
arc so definite as in the duodenum, because mne-tenths of the 
lesions arc found in tlie first mch or so of the duodenum, and we 
can concentrate our attention on a xerx small area, definite 
exndcnce of duodenal ulcer is found m 90 per cent or more of the 
sex ere chronic cases 

The chronic mdurated ulcer of the stomach along the lesser 
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curvature or near the pylorus is readily found with the Roentgen 
ray Tins is our opportunity to present cancer by discovering the 
location and size of the ulcer Size is verj' important, for more 
than half the ulcers of the stomach, with a crater as large as a 
quarter, are becommg mahgnant We very rarely discover an 
early pnmary cancer, but we can discover and locate the good- 
sized gastnc ulcers and get them to the surgeon before they 
become cancerous 

The rare ulcers in the middle of the front or back wall of the 
stomach may be missed on a.-ray examination because w'C cannot 
get them m profile m any position, and we occasionally see a case 
of hematemesis, with normal a;-ray pictures, in which the blood 
“seeps” mto the stomach or m w'hich there is a tmy eroded arteij’ 
or bleedmg vem and no true chronic ulcer at all 

It IS very important to decide whether delay in emptying is 
due merely to spasm of the pylorus or to actual tissue narrowing 
I want to emphasize here the use of atropm m deading this 
question This therapeutic test is very important— diet, rest, 
alkahes, and atropm soothe and quiet the imtable stomach, and 
many a case of obstruction, which we beheve at first to be orgamc 
relaxes almost entirely, and is shown to be merely the result of 
spasm Dr W H Mayo stated some years ago that delay m 
emptymg the stomach m chrome ulcer is due to actual tissue 
narrowmg in less than 10 per cent of the cases 

This classification of the kmd of obstruction is very important 
from the point of neiv of treatment The cases with spastic 
delay frequently jaeld to medical treatment and are suitable 
medical cases The cases with orgamc obstruction rarely yield 
to medical treatment and usually should go at once to the surgeon 
The milder cases yield, the severer ones may not In short, if a 
stomach relaxes and empties after the use of atropm we can 
conclude that tlie obstruction w as due to spasm If the obstruc- 
tion does not relax after the use of atropm w’e have not absolutely 
ruled out spasm as a cause of dela} 

Another important pomt is that muscular spasm is a \ay 
variable, mtermittent affair, and a patient with spasm of the 
pylorus does not alw’ays behave alike at different times, entirely 



THE MODERN EXAMDTATIOX OE THE STOMACH 509 


apart from the use of drugs, and in deading questions about the 
treatment or operation on such a case more than one examination 
may be needed 

The Roentgen ray can also be used to great advantage in 
judging the results of either medical or surgical treatment by 
detecting the changes ■which occur in the course of the heahng, 
this mdudes the changes in anatomy, m peristalsis, and in empty- 
ing of the stomach Peptic ulcers are essentially chrome and 
should be watched carefully for months to see what becomes of 
them, an examination with the Roentgen ray should be made 
se\eral times during the first year after treatment is begun 

The anatomic results of treatment of ulcer are veiy mterest- 
ing The)' are most easily studied m the ulcers along the lesser 
cur\ature ■nhich have a defimte crater, perhaps some spastic 
hour-glass deformity, and also m ulcers of the duodenum ■where 
there is a diaractensbc deformity We have seen the crater of 
gastric ulcer along the lesser curvature entirely disappear m 
several cases after medical treatment, but thus far v\e have not 
«cen a single markedly deformed duodenal cap which has entirely 
filled out to Its former smooth, plump contour after treatment 
Evidently a certam amount of scar tissue or adhesions have per- 
sisted which shll deform the dehcate walls of the duodenum 
Tlus IS true even in casts which have remamed entirely without 
symptoms for a ) ear or more, and which w e considered cured 
The deformity of the duodenum has greatly lessened, but ml 
entirely disappeared In ulcers at the pylorus without defimte 
crater and with a good deal of induration and scar tissue the 
anatomic changes after treatment are not striking 

We must give just a word of warmng about usmg the Roent- 
gen raj to stud) the anatomy of the heahng ulcer We must be 
ver) careful and thorough with the Roentgen examination and 
uce the fluoroscope, as well as take plates for record and for 
detail We must not be misled b) variations m appearance 
caused mcrcl) b) difierent degrees of filhng the stomach and 
duodenum, or different angles at which pictures are taken 
It IS even possible that food mav occasionally sbek m the bottom 
of an ulcer crater and make it appear shallow Ulcers are 
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usually less well seen after a gastro-enterostomy, as the banum 
meal may run rapidly out of the new openmg, lea\Tng the stomach 
only partly filled These difficulties can be overcome with care 
We believe that the Roentgen exammation, which has proved so 
very helpful m diagnosmg ulcer, can be equally useful m w atchmg 
the results of treatment 

Cancer of the Stomach — The Roentgen ray is our leadmg 
method m detectmg cancer of the stomadi, and is espeaally use- 
ful because the early symptoms and chemical changes due to 
gastric cancer are often vague, the techmeal evidence of cancer is 
absolutely charactenstic m only part of the cases, in the ma- 
jonty it must be judged m connection with other chmeal data 
In addition to aidmg m diagnosis, the Roentgen ray will 
defimtely locate the cancer, show its size and extent, and help 
deade about operabihty Roentgen evidence helps greatly m 
discovermg latent cancer and is an equal help m rulmg out cancer 
m suspiaous cases 

Early diagnosis of cancer of the stomach, the great hope of the 
new method, has not been fully realized In order to find early 
cancer the patients must be evammed more often and earlier 
than IS the rule The ideal seems to be early exammation of 
every patient of cancer age who has digestive disturbance 
Cancer near the pylorus is more likely to bnng the patient earher 
for exammation than cancer elsewhere 

Roentgen evidence of early cancer of the stomach is very 
scanty The early anatomic changes, like the symptoms and 
other signs, are hard to recognize, the earher the cancer, the less 
clear the evidence This is equally true of the small primary 
mduration or the transition stage from chrome ulcer to cancer 
In spite of these difficulties w'e beheve that this method ivill 
aid m tie detection of early cancer and should be given a tnal 
m every suspected case If a case remams doubtful after all the 
evidence is in, cluneal as well as radiologic, it should be re- 
pxaTTiitiprt at short mtervals until a deasion is readied 

I am more and more impressed each year with the great 
difficulties of early diagnosis of cancer of the fundus of the stomach 
or near the cardia We may ha^c some loss m weight, shght or 
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intennittcnt dyspha^a, difficulty in passing the stomach-tube, 
even poEiti\e blood tests m the feces, \nthout getting any 
definite e\7dence whate\er by means of the a:-ray in any position 
or repeated exaimnation WTien ne are not suspicious of the 
fundus, we may oxerlook cancer e\en more easily on account of 
the partial filling and lack of peristalsis and inaccessibhty to 
palpation 

Roentgen exammation helps greatly m deadmg about opera- 
biht}' b> shoeing the position and extent, the fixation of the 
growth, and the presence of obstruction or metastases It may 
show tliat a cancer uith marked qmiptoms is small and mobile 
and situated at the p} lorus and ideal for operation Large orfixed 
cancers and those in the upper part of the stomach are un- 
fax orable for surgerx’ Many needless explorations are avoided 
b} ar-raj exammation, but if there is any reasonable doubt, the 
patient ought to ha\e the benefit of the exploration 

Rarer Conditions — ^The t-ray exaimnation is particularly 
xaluablc m some of the less common or rare conditions of the 
stomach uhich are almost impossible to diagnose without it, 
such as hour-glass stomach, syphihs, foreign bodies, and dia- 
phragmatic herma 
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RENAL FONCTION TESTS— THEIR CLINICAL APPLICA- 
TION 

The Phthalein Test, the Two-hour Test for Fixaton of 
Specific Gravi^; the Blood Urea Nitrogen Determination, and 
the Stud; of the Urine for Amount and for Salt and Nitrogen 
Content. Methods of Makmg All These Tests, and the Ap- 
phcation of These Tests to the Every-day Problems of Diag- 
nosis, Prognosis, and Treatment. Illustrative Cases. 

There are so many kidney funcbon tests and so much has 
been written about them that it is, of course, impossible to 
consider them all in the tunc allotted The question that in- 
terests the a% erage chmaan is the selection of a few such tests, 
the techmc of uhidi is not too compheated, and the appheabon 
of these tests to the e\ erj'-da> problems of diagnoris, prognosis, 
and treatment 

The renal function tests which in our opmion arc best suited 
for roubne cUmcal purposes are (1) The phthalem test, (2) 
the two-hour test for fixabon of specific gra^•itJ•, (3) the blood 
urea mbogen detcrminabon and (4) the study of the unne for 
amount and for salt and mbogen content 

The Phthalem Test. — ^The techmc of this test is as follows 
(1) Select anj two-hour penod in the pabent’s day (2) Have 
pabent \oid (3) Immediatelj' afterward mject exactlj 1 cc 
of phcnolsulphonephthalein subcutaneouslj or intramuscularly. 
preferabK m the lumbar region (4) Immediately after the dj e 
his been giicn ha\e pabent dnnk two glasses of water (5) 
Collect the unne or cathetenze two hours and file nunutes after 
iljc has been gnen In cases where edema is present the d>e is 
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best given intravenously Extreme care should be taken to 
inject exactly 1 c c of the dye, and to nnse out the bed-pan or 
unnal into the specimen bottle (This is of course most impor- 
tant where small amoimts of unne are passed.) (6) Make the 
specimen strongly alkahne, dilute to 1000 c c , mix thoroughly, 
and read a sample against a known standard 

A normal mdividual excretes over SO per cent of the dye in 
tvi'o hours Cases which give readings betneen 40 and SO per 
cent should be looked upon as border-lme cases and tlieir func- 
tion should be studied by further tests Cases which give persist- 
ently a readmg under 40 generally have defimte kidney damage 
More than one test should always be done The test gives us 
information about the kidney at the time the test is performed, 
the readmgs will improve with improvement m the kidney con- 
dition Moreover, the phthalem test is influenced by cerUim 
extrarenal factors, such as cardiac decompensation, kidney 
congestion, enlarged prostate, cystibs, espeaally where tlierc is 
retention of unne, and often in cases of inamtion In such 
comphcations the phthalem test will not mfrequently give an 
idea as to how mucli of the patient’s condifaon is due to kidney 
disease and how much to other factors Fmally, in certam types 
of nephntis the test may be perfectly normal even though severe 
kidney damage exists Bearmg m mmd the above exceptions, 
it IS safe to say that tins test is (1) of some diagnostic importance 
and (2) that it often gives valuable information concerning the 
progress of any given case Its prognostic value is doubtful 
because patients with a very low reading may hve for a number of 
years and because vanations in the reading from time to time 
may be considerable 

The Two-hour Test for Fixation of Specific Gravity — Tlie 
plan of this test is to give the patient a moderately high protein 
diet with known amounts of flmd and if possible known amounts 
of salt and mtrogen; to allow nothing between meals and nothing 
from supper on the day of the test until breakfast next day, to 
make separate collections of urme at two-hour mtervals except 
that the mght unne is collected m a single bottle, and to have 
supper come at least two hours and a half before the last day 
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collection so that the diet for supper will ha\e no direct beating 
upon the night unne If we take 8 a m , 12 Noon, and 5pm 
as the meal hours, then the routme of the day is as follows Just 
before breakfact (8 a m) the patient ^olds, and this specimen 
need not be saved Following this, urine collections are made 
at 10, 12, 2, 4, 6, and 8 From 8pm until 8 A M the next day 
the mght unne is collected The last specimen of mght unne is 
passed at 8 A M before the patient has breakfast These 
specimens of unne are exammed for amount, specific graxity, and 
where possible for salt and mtrogen The most important part 
of the two-hour test, howeicr, is the evammation of amount and 
speafic gr&wty ^ 

Tlie charactcnsbcs of a normal test are as follows (1) 
Water and speafic gravity Prompt renal response to fluid 
taken m at meals Day unne amount greater than mght amount 
Night amount generally not o\ er 400 to 500 c c and generally of 
high speafic gra\atj (1018-1024) Total unne amount generally 
not less than 75 per cent of fluid intake Speafic gravity of the 
diflcrcnt speamens Aancs with the amount, that is to say, the 
low cr the amount, the higher the graiity Vanabons m specific 
gniMtj’ readings of the different specimens should be over eight 
points, and the more concentrated unne speamens should give a 
rcadmg of 1018 or over (2) Salt is eliminated qmckly, therefore 
cicpcct prompt response to meals and also expect considerable 
vanalion m salt concentration in each specimen (3) Nitrogen 
IS eliminated more slowh , therefore expect the highest concentra- 
tion in the night specimen, and cither no retention or \ cry httle 
retention dunng the twentj -four-hour penod 

The two-hour test is of defimte value as an aid to diagnosis 
In general, it can be said tliat abnormahties in this test mean 
kidnc) impairment There are, howe\er, certain exceptions 
I Lxation of «;pedfic graxitj has been noted m certam anemias and 
in diabetes Cases of mj ocardial msuffiaenej' frequentlj show 
fixation of gravil> at a high lc\cl (1024-1028) hloreoxer, in 
cases where renal impairment is shown only in the two-hour 
test— chnical cxadencc being absent and all other tests normal— 
the two-hour test should be done more than once Finally the 
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test IS influencecd somewhat by the amount of fluid intake and 
output Care diould be taken to give the patient at least 2000 
c c on the day of the test Also cases e liminating much larger 
amounts of flmd than are taken m (edema) sometimes show a 
temporary fixation of gravity The two-hour test is of no great 
prognostic importance, because fixation of gravit}' may persist 
for a number of years before the temunation of the disease The 
test IS of some value as a gmde to treatment because ivitli im- 
provement in kidney condition there is often a return, in part at 
least, of the power to concentrate unne 

Blood Urea Nitrogen — ^Normally mcreased protem intake or 
increased tissue catabolism results in an increased concentration 
of mtrogenous products m the blood, and as a result the kidney 
secretes more The normal kidney does not maintain an abso- 
lute balance, therefore it is often possible to raise the blood nitro- 
gen in normals temporarily In nephntis very often the kidney 
cannot excrete mcreased or even normal amounts of mtrogenous 
products, hence we have the danger of retention of these products 
m the blood Furthermore, m severe nephntis there is often an 
increased catabolism, and retention of mtrogenous products 
takes place even though the diet may contam small amounts of 
nitrogen 

The normal readmg for blood urea mtrogen is generally 
conceded to be between 8 and IS mgm per 100 c c of blood 
Blood readmgs are of great value as an aid to treatment and 
prognosis but of only slight value as an aid to diagnosis This 
anses from the fact that the blood dctermmation may be normal 
in the presence of a severe nephntis For example, m certam 
cases of chrome nephntis with edema the blood readmg may be 
normal up to within a few hours of the temunation of the disease 
In other types of nephntis, however, we can often foretell the 
approach of uremia or we can state dcfimtely that improvement 
IS taking place despite the fact that there may be no noticeable 
change ctocally, and furthermore we can use the blood readings 
to check up the eCBaency of treatment Generally speaking, 
those cases whose blood urea mtrogen can be controlled by dietary 
measures have the most favorable prognosis In cases where 
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the blood urea nitrogen continues to go up despite proper dietary 
measures the prognosis is, of course, grave 

In addition to the above tests there are certain other studies 
which are essential The amplest is the study of flmd intake and 
output Disturbance in flmd elimination is one of the early 
evidences of damaged kidnej’s As yet we have no w ay of deter- 
mmmg just how much fluid to allow in a giv’en case It is not 
unhkcly that m many cases more harm is done by telhng patients 
to driiik plentv of water than by a proper restncbon of fluid 
intake In addition to a study of flmd mtake and output, salt 
and mtrogcn determinations will often giv e \ aluable information 
These determinations should be done over a penod of daj’S, 
during which time the dietarv* mtake is known A single 
detcrmmation means vcrj' httle Verj' often by such a study 
we can antiapate improvement m a case owing to the fact that 
the kidney is excrctmg larger amounts of salt and mtrogen than 
it is takmg m The converse is also generallj true, except that 
in those cases vihere there is an maeased breakdown of body 
protcm, m addihon to an mabihty to handle the protcm in the 
diet, blood urea nitrogen dctcrmmations will give much more 
accurate mformabon than urinary studies alone 

Tlic determinations of tlic blood urea mtrogen and the uniiary 
salt and mtrogen is not difllcult We hav e had numerous m- 
stances where ph^'siaans have learned these methods withm a 
two-week period and where subsequent results from their own 
laboratories hav c checked w ell wnth laboratories of known repute 
In our opinion we canbv a proper combination of the above 
tests and studies receive great help m the management of most 
cases of nephritis In the following case reports an attempt will 
be made to show how these tests applj chmcally 

In groupmg the following cases no attempt will be made to 
establish an\ detailed clas'iiflcation of ncphntis Until such 
time as wc possess more accurate methods for the study of renal 
disease it «:ccms to us fuUlc to attempt to tie up chmcal mam- 
fc-titions with pathologic finding- Perhaps the best we can 
do at the pre^nt lime is to classifv nephritis into (1) Acute 
(21 Chronic, with edema (3) Chronic, without edema 
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ACUTE NEPHRITIS 
Case I — ^Joseph M Age twenty-eight 
History of frequent sore throats during past three years 
Pentonsilfar abscess May, 1920 Admitted to Hospital June 15, 
1919 Three days before adimssion noticed dull headache and 
moderate lumbar pam On mormng of 15th awoke to find 
ankles swollen so badly that he could not put on his shoes, and 
also noted that there was some puffiness about the eyes 
Physical exammation imunportant except for the edema 
Urmajysis showed Specifiic gravity, 1014, albumin, trace, 
sediment, many red blood-cells, numerous pus-cells, few granular 
casts JBlood-pressure 145/100 

As a result of rest m bed, low protein (60 grams) and low 
salt (2 5 grams) diet, with fimds not over 1200 c c , his condition 
rapidly improved, and he msisted upon going home at the end of 
three weeks Unnalysis at time of discharge showed Specific 
gravity, 1018, albumm, shghtest possible trace, sediment, no 
blood, no pus, an occasional granular cast 
Functional studies were as follows 
June 15, 1919 Phthalem, 15 per cent Blood urea nitrogen, 
39 mgm 

June 23, 1919 Phthalem, 30 per cent Blood urea lutrogen, 
21 mgm Two-hour test showed tendency toward fixation of 
gravity (1010 to 1016) The mght amount of unne was not 
excessive, and there was no retention of salt or mtrogcn 

Functional tests show defimte improvement, but there was 
considerable evidence of kidney damage at the time of discharge 
It was impossible to say at this time whether the patient would 
make a complete recovery or whether he w'ould progress into a 
condition of chrome renal disease 

Subsequent Htsiory— On April 8, 1920 he re-entered the 
hospital solely for renal studies Since June, 1919 he has had 
no sore throats (tonsillectomy during summer of 1919), but he 
suffered a moderately severe attack of influenza dunng January, 
1920 

Urmalysis April 9, 1920- Specific gravity 1024, albumm 0, 
sediment, no blood, pus, or casts Blood-pressure, 120/90 
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Fmchoital — Phthalem, 50 per cent , blood urea nitro- 

gen, 14 mgm , two-hour test showed no fixation of specific 
gravity (1010 to 1024), night amount of urine 270 c c , no re- 
tention of salt or mtrogen 

In our opimon this patient has made a complete recovery 
In this case renal funcbon studies have merely confirmed the 
climcal findmgs, together with the findmgs from an ordinary 
routine study of the urme The patient is being watched care- 
fully, but he 15 imder no dietarj' restrictions 

Case n — LawTcnce B Age thirty-eight 

Patient has alw aj'S considered himself perfectly well Except 
for Ncisscr infcchon tw cnty years ago, influenza m October, 1918, 
and occasional sore throat during August, 1919, there has been 
no history of disease Admitted to hospital September 4, 1919 
On day of admission noted that ankles and feet were badly 
swollen, and that there was some puffiness about the eyes 
one month prcMOus to this he began to be troubled with head- 
aches, but tliought It due to 03 e trouble Physical examination 
was unimportant except for the edema Blood-pressure 138/112 
Unnatysis showed speafic gravity 1014, albumm, trace, sedi- 
ment, many red blood-cells, numerous granular casts 

He remained m the hospital two months, at the end of which 
tunc his edema had disappeared, and urmal 3 'sis show ed Specific 
gravitj 1018, albumin, slightest possible trace, sediment, rare 
h 3 ahne cast, no pus, no blood Blood-pressure 120/80 Fundi 


normal 
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At the tune of disdiarge this patient diowed plenty of evidence 
of kidney damage His phthalesm remained low, his blood urea 
mtrogen had fallen only shghtly, and his tivo-hour test showed 
definite fixation of gravity Attention is here called to the first 
two-hour test Note that the fluid output is much greater 
than the mtake It is qmte possible, therefore, that the vciy 
low gravity at this time was due m part to excessive fluid out- 
put The second two-hour test probably gives a more accurate 
idea of the concentration power of the kidney Because of the 
results of functional tests, and because of the slowness with which 
this patient improved dimcally, we felt that there ivas defimte 
evidence of begmmng chromaty m the kidney condition, and 
consequently advised constant supervision, parbcularly in regard 
to diet, physical exertion, and personal hygiene 

Subsequent History — ^Patient has been under constant super- 
vision up to Jime 25, 1920 He is at present doing full duty as a 
Boston fireman and feels perfectly well His fundi are normal 
Blood-pressure 135/85 Frequent urmalyses, dunng the past 
two months, show no albumm, no blood, pus, or casts 

Functional Studies — Phthalem has gradually nsen until it is 
now 50 per cent Blood urea mtrogen has been imder 15 mgm 
for two months The two-hour test shows Speafic gravity 
1006-1020 Night amount 625 c c with specific gravity of 1016 
Total output 1960 c c Total mtake 2100 c c In other words, 
this patient's functional tests, together wnth unne examinations, 
are now perfectly normal except for shght abnoimahties m the 
two-hour test We cannot say that this patient has made a 
complete recovery, but he has made marked improvement 
Functional studies in this case have given us a much better 
idea of the progress of the condition than could have been other- 
wise obtamed Hiadentally this patient exemplifies what can 
be done for such cases by careful supervision in the Out-Pabent 
Department 

Case in —Elizabeth S Age eleven years 

FfXC fp t for a history of measles m early childhood there has 
been no prewous illness up to the present Pabent admitted to 
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Hospital Ma> 9, 1920 Previous to admission she had a dis- 
charging left ear for two weeks, upon admission she had signs 
of mastoiditis and was operated upon at once At the time of 
admission she had some shght edema of the feet, and on day after 
operation there was marked pufBness about the eyes, and it vras 
noted that she was passmg blood, pus, and casts m the urme 
On May 12th she vomited se\eral times and there was some 
shght muscular twitching Blood-pressure 120/80 

rmchonal Siudics —May 12, 1920 Phthalein 10 per cent 
Blood urea nitrogen 113 7 mgm From May 11th to May 16th 
the patient eliminated an a\ erage of 1200 c.c of unne daily on an 
intake of 1000 c c., also during these four daj^s she took m about 
20 grams of mtrogen (20 X 6 25 = 135 grams of protem) and 
5 to S grams of salt in the diet, and elinunated 54 grams of mtro- 
gen and about 10 grams of salt m the unne She was havmg 
frequent waterj moiements, the mtrogen content of which was 
not determmed Despite the fact that the imbal blood urea 
mtrogen reading was cxtrcmelj high and that the patient showed 
some c\ndences of beginmng uremia, lyc were able to give a 
fa\orable immediate prognosis because (1) the patient was 
dimmating fluids satisfactorily, and (2) she was getting nd of 
much larger amounts of mtrogen than she was taking in 

Subsequent eients justified this prognosis By May 17th 
the blood urea mtrogen was 70 mgm , on May 24th it was 24 
mgm , and by Ma> 31st it had reached 13 mgm During the 
tlic same time the phthalein had nsen from 10 to 30 per cent 
Also dunng tlus penod the patient took care of 2000 cc of 
fluid dailj , she chmmated nearly three times as much mtrogen 
in the unne as the diet contained and a shght excess of salt over 
the intake At the present time (June 25, 1920) the patient is 
free from edema, her blood urea mtrogen remmns below 15 mgm , 
and her phthalein has risen to 50 pier cent Unnaljsis shows. 
Albumm. slight trace, sediment, an occasional red blood-cell, 
and few granular and hj’ahnc casts Her blood-pressure has 
dropped to 110/80 

There arc other factors, howeicr, to be considered m giving 
a finil prognosi'; in this case (1) At present the paUent has the 
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pale, pasty appearance of a chrome nephntic (2) At no tune 
during the past few weeks has the speafic gravity of the unne been 
over 1012 (3) Her fundi show a defimte albuminuric retinihs 

(4) Her two-hour test shows defimte fixation of specific grawty 
(1004 to 1009) and the mght unne amounts to 547 c c 

Despite the fact, therefore, that the blood urea mtrogen and 
the phthalem are normal, there is plenty of evidence pomting to- 
ward beginnmg chromaty m this case We know that fixation 
of gravity is not of defimte prognostic value But the presence 
of an albummunc retimtis makes the outlook from the point of 
view of duration of life very grave This case illustrates very 
well the value of studies of mtrogen and salt elimination, it also 
illustrates the fact that the phthalem and blood urea mtrogen 
may be normal m the presence of severe kidney damage With 
any change for the worse m this patient’s condition the blood 
urea mtrogen will undoubtedly mcrease 

CHRONIC NEPHRITIS WITH EDEMA 

Case IV — ^Margaret M Age twenty 

Patient gives a past history of pertussis m childhood Several 
months before admission to the hospital pabent underwent a 
rather mtensive course of treatment for syphilis She had six 
salvarsan treatments and numerous mjeebons of mercury 
About two months before admission she nobced that her ankles 
began to swell This symptom constantly grew worse until at 
the bme of entrance mto the hospital she was m a condibon of 
general anasarca Urmalysis at this bme showed Small amount 
(250 to 400 c c ), speafic gravity 1036, albumm, bace, sedunent, 
numerous red blood-cells, many granular, hyalme, and fatty 
casts Pabent remamed m the hospital nearly five months 
At of discharge urmalysis showed Amount 800 to 1000 
c c , specific gravity 1016, ibumm, bace, sedunent, no blood, 
few hyalme, granular, and fatty casts 

The problem m the treatment of this pabent w as to free her of 
the edema For two months the pabent was kept on a diet low 
m protein and salt, and moderately high m carbohydrates, 
with a flmd mtake not over 1000 c c Also durmg this time acbvc 
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catharsis was maintjuned At the end of this period there was 
no change in her general condition The urine output remained 
low, never reachmg 1000 cc , and the salt output never went 
abov e 2 5 grams for twenty-four hours For one month following 
this pcnod the patient was put on a diet containing absolutely 
no salt, high m carbohydrates, and contammg less than SOO c c 
of fluid For a time the patient lost a httle weight on this diet, 
but the net result was not benefiaal .enough to justify our con- 
tinmng it Restrictive measures as far as salt mtake was con- 
cerned, therefore, proved to be meffectivc In other words, it 
was not possible to produce an excess salt ehmmation ov'er 
mtake 

At various times digitalis was given together with theo- 
bromin sodium sahcylatc (diuretm) m small amounts, but with 
no benefiaal results The small amounts of diuretm, howev'er, 
apparently did no harm 

Six weeks before discharge the patient had an attadc of 
phlebitis, and for a few days it was thought that she would die 
At this tune she was given diuretm, 30 grains, and tincture of 
digitahs, 1 dram, each, tliree times a day Also she w as allowed 
food and dnnk about as desired (Protem mtake probably 
nev er w ent over 70 grams a day ) Response to drug treatment 
was verv stnkmg Within three daj's she began to lose wdght 
At this time digitahs was reduced to 30 minims three times a 
daj \t tlie end of tw 0 weeks she had lost 26 pounds, and when 
discharged she weighed 48 pounds less than when admitted 

Funchonal studies m this case were of interest because they 
were essentially normal except for the two-hour test Fhthalem 
output \ aned from 35 to 55 per cent Blood urea nitrogen never 
went over 165 mgm The two-hour test, however, did show 
fixation of speafic gravitv on sev eral occasions We hav e here a 

tviic of nephnUs in which functional studies were of but httle 
value 


Case V — r ranas J Age tw entv -tw o 
laticnt gives a lustorv of measles and whoopmg-cough as a 
child In Julj, 1919 he met with an acadent resultmg in a 
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compound fracture of the tibia of the right leg He was sent to 
the Manne Hospital, Boston, where he remamed pracfacally the 
entire time up imtil his admission to the Boston City Ho^ital 
m March, 1920 While at the Manne Hospital he had sc^eral 
operations on the lower leg apparently because of sepsis In 
August, 1919 there appears a note m the patient’s record stating 
that “Patient’s kidney condition prevents operation ” Kidney 
trouble apparently became a comphcation dunng his stay in 
the hospital, but on this pomt w'e cannot be certain At the 
time of his admission to the Boston City Hospital he was in a 
condition of general anasarca His unne show'ed Amount about 
600 c c , specific gravity 1028, albumm, large trace, sediment, 
occasional red blood-cell, few pus-cells, numerous hyahnc and 
fatty casts His blood-pressure was 118/60 Except for his 
edema the physical exammation was essentially negative 
Patient remamed in the hospital until May 25, 1920, dunng 
which time vanous methods were instituted to nd him of the 
edema At the time of his discharge, how'ever, his condition was 
practically imchanged, and his unne examination gave practically 
the same findmgs as upon entrance For nearly two months 
he was kept on a low salt, low protein diet, with fluids not over 
1200 c c Restnctive measures, however, failed to give benefiaal 
results The reason for this lay in the fact that dunng this tunc 
he eliminated an average of only about 2 grams of salt a day 
In other words, it was not possible to bnng about an elimination 
of salt m excess of mtake The patient w’as also given a course 
of treatment with digitahs and diuretm For a time it seemed 
as if diuretm in fairly large doseas (15 grains three times a daj) 
was benefiaal, but the diuretic response was only temporaiy’ 
Dunng the last three weeks of his stay at the hospital he was 
allowed a fairly high protein diet ivith only moderate fluid 
restnction On this diet there seemed to be some cleanng up of 
the edema and the patient professed to feel much better As a 
result of this apparent improvement the patient insisted on going 
home At home he contmued to eat heartily and seemed to be 
doing well until he had a rather sudden change for the worse, and 
died apparently in uremia 
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Renal function studies m this case were of interest because 
here again they gave us ^e^y httle idea of the severity’’ of the 
kidney condition For example, his phthalein output vaned 
between 30 and 45 per cent His blood urea mtrogen w as alwa 3 rs 
under 15 mgm until shortl> before discharge, when it rose to 
17 mgm His two-hour test showed a distmct tendencj' to 
fixation of specific graxuty at a rather high level — 1014 to 1019 
It IS barely posable that the shght nse m blood urea mtrogen was 
of prognostic agmficance Unfortunately, however, we were 
unable to obtam further blood readings after the patient left the 
hospital 

It IS not my purpose in this paper to discuss various methods 
of treatment In both of the cases given above restrictive meas- 
ures failed to have any effect upon edema In one case a high 
protein diet together with the use of diuretin seemed to ^ve 
bcncfidal results It wiU be noted, however, m this case that 
there was a syphihtic background Cases with edema resulting 
from anbspcafic treatment have been known to dear up spon- 
taneously In the second case diuretin had no benefiaal result, 
and It IS quite possible that the high protein diet w as the detenmn- 
ing factor in the patient’s death We ba\ e seen other cases of this 
t>’pe of ncphntis where diuretin and drugs of its dass and where a 
high protein diet w ere distinctly harmful 

CHROmC REPHRITIS WirEOUT EDEMA 

Case VI — ^Roberts Age twentj'-eight 

Patient entered the hospital Xo\ ember 17, 1919, complaimng 
of headache, \omitmg, blurrmg of vision, and increasmg weak- 
ness He gi\cs a prcsious historj' of frequent attacks of sore 
throat during the past four or five jears, of a severe attack of 
furunculosis 1911 to 1913, and of frequent headaches and dizzy 
spells during the past three \ ears Furthermore, for a number 
of \ ears he had been troubled with polyuria and noctuna At 
the time of admission his unne showed Speafic gra\’tij 1010, 
albumin, \cry shght trace, sediment, occasional red blood-cells, 
few hjahne and granular casts His blood-pressure was IS4/130 
'There was no edema His fundi showed marked albuminunc 
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retuutis Physical examination was otherwise unimportant ex- 
cept for a shghtly enlarged heart 

Renal functional studies at the tune of admission Phthaleio 
5 per cent , blood urea mtrogen 116 mgm , two-hour test, marked 
fixation of specific gravity at 1008, night unne 750 c c He was 
put on a low protem, low salt diet (protem 60 to 70 grams, salt 3 
to 4 grams) Despite the fact that during the first week of his 
stay in the hospital he eliminated nearly as much mtrogen and salt 
as he took m, his blood urea mtrogen during this tune rose from 
116 to 170 mgm However, the patient seemed better climcally, 
and as a matter of fact the dimcal notes for this penod state that 
he IS better From a laboratory point of view, however, he 
represented a case where the blood urea mtrogen could not be 
controlled by dietary measures, and because of this a bad prog- 
nosis was given Durmg the next week the patient w as put on a 
still lower protem and salt diet, but nevertheless his blood urea 
mtrogen rose from 170 to 255 mgm and two days later he 
developed uremia and died 

Functional studies m this case were of distmct value from the 
pomt of view of prognosis 

Case Vn — ^Warren F Age tiventy-one 
Patient entered the hospital November 28, 1919, complauung 
of headache, blurrmg of vision, noctuna, and frequent cramps m 
the legs and arms Physical evammation show’ed a moderate 
amoufit of albunununc retuutis and shght edema of the ankles 
Unnalysis at this time showed Specific gravity 1010, albumm, 
shght trace, sediment, occasional hyahne and granular casts 
His blood-pressure was 164/80 

The diagnosis of nephritis was first made on this case m Apnl, 
1917 Betiveen this tune and the present he has been a frequent 
hospital patient, with symptoms and urinary findings veiy much 
the above A study of the patient’s vanous records illus- 
trates very well both the value and the limitation of renal 
function tests For example, from April, 1917 to June, 1920 
the phthalem test has been done a large number of tunes, Viidi 
readmgs varying from 5 to 35 per cent In 1918 there is a 
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record of a phthalein of 10 per cent, earlj’ in 1920 of 5 per cent , 
and in June, 1920, of 25 per cenL This illustrates the fact that 
the phthalem is an index of the patient’s function at the tune the 
test IS done, and that too much emphasis cannot be placed upon 
its prognostic value Furthermore, as far back as 1917 the 
patient probably had a fixation of specific gra\-ity, for m no place 
do w e find record of a readmg over 1014 As would be expected, 
therefore, two-hour tests show defiiute fixation of gra\-it}' and a 
large amoimt of mght unne It has already been pomted out that 
while fixation of gra^tj maj* be looked upon as generally showmg 
defimte kidnej damage, it has limited value as a prognosbc 
sign The most important functional studies from the point 
of new of treatment ha%e been the blood urea mtrogen In 
December, 1919 he had a readmg of 62 mgm , and from this 
time to February, 1920 the readmg rose slowly to 71 mgm 
Durmg this time it was difficult to get the patient to stick to his 
low protem, low salt diet, but a few dajs after he had been told 
that his blood urea mtrogen was 71 mgm he was seized with a 
conMilsi\c attack The nature of this attack is not clearly 
known neither can we say defimtel} that it had any coimection 
with the modcratclj high blood urea mtrogen Because of the 
attack, howe\cr, the patient became thoroughly frightened, 
so that he has been \ cry amenable to treatment e\ er since As 
a consequence, smcc Februarj' 1920 to the present time his blood 
urea mtrogen has gradually fallen until it is now 31 mgm and 
the patient states that he feds much better than be has felt for a 
number of jears Also durmg this tune his blood-pressure has 
fallen from 172/120 to 140/100 I behe\e that this patient 
represents a Upe of case where proper supervision in the Out- 
Patient Department and proper checking of treatment by blood 
anal\-scs has resulted def^tdj m prolongation of hfe- 


HYPERTEKSION 

In a stud\ of nephritis of this sort I belie\e it adiisable 
to record a few cases of h\-pcrtcnsion because of the growmg 
interest in the question of h\pcrtension and its relahon to ncoh- 

titi' ^ 
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Case Vm — ^Ellen D Age thirty-four 
Patient admitted to the hospital m June, 1919 She gives a 
past history of measles and scarlet fever m childhood, pneumonia 
four years ago, typhoid fever eight years ago At the tunc of 
admission she complamed only of nervousness Her blood-pies- 
sure was 280/lSS Her fundi were normal The Wassermann 
test was negative Physical evammation was otherwise umm- 
portant except for a very slightly enlarged heart and an occasional 
extrasystole Urinalysis showed Specific gravity 1011 to 1018, 
albumin, shghtest possible trace, sediment, very rare hyahne 
cast 

Kidney function studies were as follows Phthalein 45 to 
SO per cent , blood urea mtrogen less than IS mgm , tu'o-hour 
test, specific gravity lOOS to lOlS, no mcreased mght amount, 
no retention of salt or mtrogen Except for a shght impairment 
of the power to concentrate urme, as shown by the two-hour test, 
kidney function studies m this case show only the very shghtest 
kidney damage We are apparently dealmg with a case of so- 
called essential hypertension, and the question arises. Can a 
diagnosis of nephntis be made, and is it necessary to put the 
patient on a restncted diet? I beheve that the physiaan is 
assunung a grave responsibihly when he tells such patients that 
they have no kidney trouble It is qmte true that the end- 
result m these cases is more likely to be due to a cerebral hemor- 
rhage than to impaired kidneys However, until we have more 
data on this type of case and particularly data covermg a penod 
of years, I think it advisable to keep such patients on a moderately 
low protem and salt diet Incidentally, such a diet over a con- 
siderable period of tune will often result m lowcnng the blood- 
pressure This patient has refused to consider dietary treatment 
She IS still able to contmue with her work Her blood-pressure 
at present is 300/160 

Case IX — ^H M C Age sixty-five 

Patient entered the hospital m May, 1920 complaining of 
failure of vision, headache, dizzy spells, and occasional nocturia 
These symptoms have been present for a number of years, but 
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ha\c onlj become troublesome during the past year Physical 
examination shows a moderately enlarged heart, with an ac- 
centuated aorbe second, and numerous extrasystoles His 
Wassermann test is negative Blood-pressure is 310/160 The 
fundi show marked artenosderotic changes Urmalysis shows* 
Specific gravity 1020, albumm, none to shghtest possible trace, 
sediment, rare hyahne cast 

Kidney fimcbon studies on this patient ga\e the following 
result* Fhthalein 40 to 45 per cent , blood urea mtrogen 19 
mgm , two-hour test, speafic gra^’lt^ 1009 to 1018, mght unne 
1575, total output 1818 c c , mtake 2000 c c , no retention of 
cither salt or mtrogen It is safe to say that while there are 
CMdcnccs of kidney damage m this particular case, the primary 
condition is undoubtedly one of artenosderosis A strict dietaty 
regime in such a patient is probably not as essential as m a 
joungcr patient 

This patient’s condition steadily grew worse dunng his stay 
in the hospital, and he died one month following admission as a 
result of a cerebral hemorrhage 

The pathologic report on this patient’s kidneys is as follows 
"Kidneys, combmed weight 330 grams Microscopic exarmna- 
tion shows marked sclerosis of the larger artenes, with narro\vmg 
of the lumina, sdcrosis of an occasional glomerulus with atrophy 
of the tubule connected with it, and relati\e increase of the 
conncctiie tissue around the glomerulus and tubule affected 
Small columns of sdcrosis extending in from the capsule are thus 
formed occasionallj Anatomic diagnosis Moderate degree of 
^•asc^lar nephntis (artenosderosis), the larger artenes arc m- 
'oKcd more Uian tlic finer branches of the glomcruh ” 

The cases recorded abo^c arc, of course, selected ones, 
cho^n m order to point out the benefits and the limitations of 
routine tests of kidnc\ function It is true that not e\ cry case 
of nephritis w ill check up so w ell with laboratorj tests How c\ er, 
in a group of o\ er 100 cases observ cd dunng the past j ear and a 
half we ha\c found that laboratorj tests ha\c been of distinct 
\*aluc One mu«t alwaj s consider the laboratorj test as but one 
p’cee of cndcncc in the proper studj of anj gi\ en case, just as one 
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considers the Wassermann test as one piece of e\»idence in the 
consideration of syphihs Moreover, in dealing with hospital 
cases we have found that there is a certain psychologic advantage 
resulting from renal function studies For example, when a 
patient appreaates that there is a rather distinct relationsbp 
between a low blood urea mtrogen detemunation and his dimcal 
condition, he becomes deeply mtersted m his own laboratory 
tests and is much more responsive to suggestions as to treatment 
Fmally, m a disease like nephntis, where there is so much to be 
learned m regard to diagnosis, prognosis, and treatment, the 
more complete the study of any given case, the better will be our 
conception of the disease, and m the long run the greater will be 
our service to the patient 
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AN ATYPICAL CASE OF PNEUMONIA 

A Discussion in Clinical Diagnosis; the Case Being Type 
in in Ongin, the Physical Findings, x-Ray Reports, and Labora- 
tory Findings All Malang it an Interesting Case for Discussion. 

Stapt Interns and Harvard Medical Students The fol- 
loumg case is presented for discussion to show the necessity for 
impressing upon the interns and students that a correct diag- 
nosis IS not alwaj-s made from physical agns alone, but must be 
made in conjunction mth a carefully taken history, a complete 
physical examination, and e\en other methods, such as bac- 
tcnologic, pathologic, serologic, dieimcal, electric, must be em- 
ploy ed to aid in arrixing at the same 

New methods of imcstigation and instruments of preoaon 
arc inacasing daily , and these should be utilized to collect data 
to improxc certainty m diagnosis We should not only secure 
facts by the above means, but ne should be able to employ' them 
for analysis and reasoning, the result of which is the formation of 
diagnosis 

NothinUistanding our effort to obtain data by inquiry' or 
physical signs or laboratory findmgs, we arc often unable to 
ami c at a diagnosis, usually i\ hen the premises for our conclusion 
arc wanting The patient may' omit an important symptom or 
the symptoms may not comadc with our know ledge of the disease, 
the phy «ical signs may be obscure, or they may' suggest the in- 
'olicmcnt of many organs, or at the time of the cxarmnation the 
objcctiic signs may not haic dci eloped fully, consequenth a 
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provisional diagnosis may have to be made imtil the character- 
istic physical signs or laboratory findin gs make the diagnosis 
certain 

The case we are about to discuss brmgs into action the above 
pomts and demonstrates some of the routme methods necessai} 
m the present-day medical diagnosis 

Mrs N , age thirty-four, mamed, bom m New York City, 
entered the Hospital June 8th 

Complaint — Shortness of breath and pam throughout nght 
chest 

Family History — Her father died of Bnght’s disease at 
thirty-five, her mother died of cancer at si\ty-two, one brother 
died of influenza at thirty-four, one brother hvmg and well, 
she has no sisters 

There is no history of diabetes, insamty, nor further history 
of tuberculosis or cancer 

Mantal History. — ^She has been marned thirteen years, has 
5 children hvmg and well, four miscarriages, 2 children dead 
(1) Pertussis and dysentery at two months, (2) Bronchopneu- 
moma at three years 

Past History — ^Her general health has alw’ays been good, 
she had measles, pertussis, and diphthena in childhood and no 
other infections dunng that penod, six months ago she had 
influenza, mild m character and short in duration, with no 
comphcations 

Her menstrual history is normal, she demes venereal disease, 
no history of operations or injunes, one year ago she w'eighcd 
90 pounds, she thinks she weighs 85 pounds now 

Present Illness — On May 30th she states that she was taken 
suddenly ill with a dull, cough, and pam m her nght chest, which 
was mcreased by deep breathing, she had a shght cough and 
“ached all over,” her fever was shght and she raised but httle 
sputum, on one occasion she coughed up about a teaspoonful of 
blood 

Physical Examination — ^The patient is a thin, white woman, 
poorly developed and nourished, of fair intelhgencc, conscious 
and rational, moderately prostrated, both cheeks are shghtly 
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llu^htd and there is> a '■null group of fading herpes on the left 
upper hp 

Head — Normal 

L\c ^ — Pupils react to hght and distance both arc equal, 
there i« no m slagmus strabismus, or ptosis 
Ear^ — Both ear drums arc normal 



^ ^ «->''nc%c ihcre is dilatation of both ala; nasie 

1- ' j. ‘ Is slight p\orrhea ot 
‘ - p-^a-^-nx are slightU red, no 

f » i •j-r tc^gue is dry and bro’vnish 


' -N. 




ro pcHaWe glands or cn- 
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Chest — Both sides symmetnc, ribs prominent, there is limit 
expansion on the right side, with no bulging of the intcrcosl 
spaces on this side, Litten’s phenomena is absent on the ngl 
Lungs — ^There is marked flatness over the entire right lui 
from apex to base, especiall}' over the right base, and sligi 
dulness in the left base from the eighth to the tenth ribs, ll 



Fig 55 — Same case, right lung resolving, dispro\ing possihihtj of a right 

pleural effusion 

remainder of the left lung is h}’perrcsonant, the tactile fremitus 
oxer the entire nght lung is markedly increased and slightlj 
diminished in the left base, the breath sounds arc intcnsclx 
bronchial ox er the entire right lung and bronchox csicular at the 
extreme left base, the xx'hispcrcd xoice corresponds to the bron- 
chial breathing, being x erj marked ox cr the entire right side of tiic 
chest, xerj'^ manj crepitant rales are heard oxer the entire nght 
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Fij; 56 — Four-hour chart — atvpical pueumonu 


lunc, being of the consonating type o\er the nght middle lobe 
and the lower part of the nght lower lobe, a pleural fncUon is 
heard in the left low cr axill"’ 
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Heart — ^Apex impulse is barely seen and felt m fifth space 
9 cm from the midstemal hne, the nght border is not made out, 



Fig 57 — Morning and evening chart, same case 

bemg concomitant with the flatness of the nght chest, no thnll is 
present, the heart sounds are shghtly modified, the action is 
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r^lar, no munnurs, P® is louder than A* and accentuated, but 
not reduplicated The pulses are synchronous, regular, fair 
\olume, and low tension 

Abdomen — Soft and tjinpanitic, no masses, spasm, or tender- 
ness, the h\er and spleen are not palpable 

Genilaha — ^Normal 

Exlrcmthcs — ^Normal, no edema, refle\e3 are actl^e 

Shn — ^Diy*, no eruptions Shght % ancose veins 

The patient’s temperature on entrance n as 98 8“ F , pulse 92, 
and respirations 26, she was moderately prostrated and dj’spndc 
and slightly cj-anosed 

June 9th, daj after admission The urme report was as 
follows Shght trace of albumm, spediic graMty 1020, sugar 
absent, the sediment contained many squamous epithehal cells, 
manj red cells, a few leukocj'tes, an occasional fine and granular 
cast, and a few renal cells 

The blood-pressure was 110 sjstohc, 70 diastohc, the white 
count was 6600, hemoglobm 80 per cent , the Wassermann was 
negatu c • 

Dr English WTiat are the possibihUes for the diagnosis in 
this case’ 

House PmsiCLiN From the history and the phasical ex- 
amination It seems to me to be a case of acute infection of the 
respirator} tract, and the possibihUes may be confined to a 
pneumonia due to a pneumococcus or to the influenza or tubercle 
baalh, or it maj be pleural efiusion, serous or purulent, or pos- 
ablj to tumor of the nght lung 

In fa\or of a pneumococcus or influenzic pneumoma are the 
sudden onset wath chill, the nght chist pam, fe\er and hemor- 
rb-'gic sputum , the phj sical signs are quite tj-pical of pneumoma, 
tlic t\-pc of which shall haae to be dcaded bj a blood-culture, 
sputum examination, or lung puncture, the herpes labiahs, dilata- 
tion of the aln nasK, the short breathing and cough wath tenadous 
'pulum the fmehed checks, the rapid respirations \ era noticeable 
ti^‘'\ but not so marked \csterda\ Tlic limitation of motion 
P ll'c nght <ide of the diest, the flatness of the nght chest, 
• ilh the intense brondual breathing and loud crepitant r&les 
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over this same area, but more marked at the base, and the 
increased tactile fremitus and whispered voice sounds make the 
diagnosis of pneumoma very possible 

De English What data would help to confirm it? 

House Physician The finding of one of the four types of 
pneumococcus or the influenza baallus in the blood or sputum 
and the absence of tubercle bacilh in the sputum would help 
out m amvmg at this conclusion 

Dr English What are the possibilities of tuberculosis in 
this case? 

Senior Intern In favor of tuberculosis, either acute or of 
long standmg, are the precedmg history of influenza six months 
ago which, according to her story, was mild, the duration being 
only a few days, and the subsequent cough up to the acute onset 
of the present illness, the hemorrhagic sputum, the low tem- 
perature, and the shght febrile progression, ivith the mcreased 
pulse-rate m proportion to the temperature, and the atjpicaf 
course of the disease would suggest tuberculosis of the lungs 
Against tuberculosis would be the sudden onset and the rapid 
and diffuse mvolvement of the entire nght lung and the ncgahve 
sputum, though acute tuberculosis cannot be absolutely dis- 
missed from the diagnosis in my opinion 

Dr English Acute tuberculosis usually results from one or 
more foa m some part of the body or is general in the form of 
mihary tuberculosis; it may be primary or secondary, and as a 
rule nms a rapid course If the lung is involved it is called 
acute pneumonic phthisis or acute mihary tuberculosis if it in- 
volves one or more organs, the latter of which may imtiate a 
fulminatmg type provmg fatal in a few w'eeks, m the latter, the 
temperature is usually very high, the pulse extremely rapid and 
out of proportion to the fever, the prostration, stupor, and 
emaciation are marked, espeaally if pencarditis, pentomtis, 
and memngitis comphcate the infecfaon, the physical signs of 
the pulmonary type of acute mihary tuberculosis are more often 
those of a bronchopneumoma, namely, dulness with broncho- 
vesicular breathing and crepitant rftics followmg measles or 
pertussis or some other acute illness, owmg to the many forms 
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m ^\hlch it may occur it is confounded with other diseases, but 
a history of a prccedmg tuberculous infection or the tubercle 
baalh in the sputum would determine the diagnosis 

Acute phthisis, popularlj known as “galloping consumption,” 
is characterized bj a rapid m\asion of the lungs, spreadmg 
rapid!} , the s}'mptoms resembling acute lobar pneumoma, and 
It IS considered as a possible diagnosis when there is no cnsis 
and when there is no e\adence of fluid in the chest, the course of 
tlie disease is usually downward, though it may occasionally 
run a slow course the latter makuig the diagnosis \ er} difficult 
The presence of clastic fibers and tubercle baalli in the sputum 
would settle the question 

Dr. English WTiy isn’t this a case of pleural effusion? 
Student The acute onset with pain in the right chest, the 
fc\cr and hemorrhagic sputum, and low white count would sug- 
gest an acute plcuntis, later followed by a serous effusion, 
probabl} tubercular in ongin, because it is the commonest cause 
of a serous effusion, the increased physical signs and the absence 
of a displaced heart to the left would be agamst it, a purulent 
effusion would follow a pneumonia and would ha\e a high white 
count, otherwise the reasons agamst it would be the same as for 
a serous effusion, the only absolute way to find out is to do a 
thoracentesis 

Dr English Discuss the possibilit} of tumor of the lung 
Student Tumor of the lung is rare, cspcaall} at this age, it 
is usuall} sccondarj' to in\ oh ement of some other organ, and 
gl^cs rise to cough, pain in the chest, loss of weight, pallor, 
d}epnca. and c}anosis if there is pressure on structures in the 
mediastinum, it does not arise with an acute onset, fe\er, and 
chill, the ph}sical signs arc diminished or absent and \cr\ often 
there is an assoaated pleural effusion which is hemorrhagic in 
character similar to a case we now haac on the ward, the 
ph} «ical 'igns in this case arc increased and more charactcnstic 
of an infection rather Ahan a new grow th 

Dr English Tumor of the lung can be chmmatcd aer} 
casilj , as the history and signs arc those of an infection of acute 
on'ct Tumors of the lung arc aery often accompanied ba a 
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hemorrhagic effusion which you mentioned, and when this effu- 
sion IS removed by tappmg, the absent signs are stdl present 
which IS characteristic of this condition from a physical diagnosbc 
pomt of view 

June 15th Progress of the case Five successive reports for 
tubercle in the sputum have been negative, a second white count 
IS 4200, the urme is normal, the Wassermann negative, and the 
physical exanunation of the chest shows that tlie nght lower and 
middle lobes are slowly resolvmg, the breathing being now' bron- 
chovesicular, the r&les are numerous and of the coarse, crepitant 
type, the tactile fremitus is still marked and the heart is not dis- 
placed to the left 

A limg puncture for the bacteriology of the disease was per- 
formed today, on enteimg the pleural cavity no flmd was ob- 
tained, 5 c c of bloody flmd w’as removed from the nght lung, 
a smear from W'hich showed a Gram-positive coccus and no tuber- 
cle baalh, the media upon which the flmd was grown w'as con- 
tammated wath Bacillus proteus and so no cultural report could 
be given 

The sputum today after many tnals showed a Type in 
pneumococcus 

»-Ray of nght chest taken the day of admission shows a 
dense uniform shadow over the entire nght lung, with the heart 
not displaced to the left, the shadow resemblmg flmd or flmd with 
a consohdated lung beneath it, a second plate on tlie 15th of 
June shows the shadow broken up mto smaller but irregular 
coarse areas, all of umform consistency, undoubtedly a resolvmg 
pneumonia, both plates did not suggest tuberculosis, m fact, 
an absolute negative diagnosis of tuberculosis was made from 
both avray plates 

The patient to date has improved, but the signs in the nght 
lung still show delayed resolution, that is, dulness m the nght 
lower and middle lobes, with many consonatmg crepitant riles 
and bronchovesicular breathmg, marked consolidation persisting 
in the nght upper lobe, three days after entrance a pleural 
fnction appeared m the left axilla and back with a few' riles, 
but no consohdabon, all of which has now disappeared 
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The course of the infection since entrance to the hospital is 
represented in the accompaiung charts 

This IS an atj'pical case of pneumonia, Type HL m ongm, 
the ph3'sical findings, ar-ra}' reports, and laboratory findin gs mak- 
ing it an mtcrestmg case for discussion 

I am mdebted to Dr Wilham H Robey, Jr , for permission 
to report the discussion of it, and to the house staff for their 
untinng efforts in working up the case 
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ENCEPHALITIS 

Full Dcscnphon of Four Interestmg Cases with Full Discussion 
of Diagnosis, Prognosis, Treatment, and Management 

Betoee presenting 4 cases of encephalitis which were on the 
wards of the Fourth Medical Service of the Boston City Hospital 
at one time this spnng it is desirable to call attention to the fact 
that m the Apnl number of “Archives of Neurology” 85 cases of 
encephalitis Icthargica were reported as having occurred in 
America ^incc the first report of tins disease w as made by Bassoc 
in the Journal of the American Medical Association for Apnl 5, 
1919 In addition, Bojd reported m the Canadian Medical 
Assodation Journal for February, 1920, 60 cases with 20 deaths 
occumng in an epidemic at Winmpeg Furthermore, hardly a 
European medical journal has appeared m the past year without 
a report of «^me cases 

riexner, in the Journal of the Amcncan Medical Assoaation 
for March 27, 1920, concludes that there is no doubt that en- 
cephalitis Icthargica is infectious and commumcablc His ar- 
gument that it is a disease cntitj, and not a sequel of influenza 
or some oUicr common mfectious disease, is certainly coniinang 
Tins article bj Flcxncr should be read by all general practitioners, 
for it IS upon tlicm that rests the ultimate responsibihtj for the 
prcicntion of the spread of tins disease He advises that all 
suspected cases be isolated, and measures be taken to prc\ ent the 
scattering of naeopharjngcal secretions to other people 

The 4 cases to be desenbed belong rather to the memngo- 
radicuhr group of Bassoc Uian to the lethargic tj-pc The 
ca'^cs will be nesenbed and then discussed 


s*s 
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Case I — A married woman, age thirty, was admitted to the 
hospital March 8, 1920, with the diagnosis of “rheumatism ” 
The chief complamt w'as pain in her neck Family and past 
histones w'ere negative The present illness began Februarj’’ 27, 
1920, with a pain in her nght jaw This was transitory, but 
follow'ed by pains in all her jomts At tlie same time she suffered 
dartmg pams m her legs, arms, abdomen, and chest, Tliese 
were particularly marked m the abdominal wall Dunng the 
eleven daj's precedmg admission to hospital slie lost interest in 
her home, and, though never stuporous, w'as qmet None of her 
family noted tliat she w’as sleeping more than usual 

On admission to the hospital the following abnormalities 
w'ere found Temperature 101“ F Pulse 100 Respirations 
30 Patient was dull, suggestmg tj-phoid, but could be aroused 
completely and cried easily The tongue showed a marked 
coarse tremor There was abo a coarse tremor of tlic hands, 
and if the legs were hfted a coarse twitcliing of the leg muscles 
was mstituted, which would cease a few moments after leg w’as 
allow'ed to he free In addition, coarse jerkmg movements of the 
whole body occurred once every three minutes These move- 
ments were all of the same character and did not seem cliorei- 
form The neck w’as stiff, and attempted ff exion caused great pain 
The reflexes were normal and there was no ocular ptosis £x- 
ammation of the unne showed no abnormalities £\ammation 
of the blood showed a normal number (8000) of white blood-cells 
Exanunation of stained specimen of blood show ed it to be normal 
Despite this, the stiff neck was considered suflicient indication 
for a lumbar puncture, w'hich was accordingly done, and a clear 
fluid under slightly mcreased pressure was obtained Examina- 
tion of this fluid showed no abnormahties The Wassermann 
reaction was found to be negative, both blood and spmal fluid 
A blood-culture, taken the day after admission to the hospital, 
remained sterile Widal reaction was negative on second day m 
the hospital 

During the first seven days in the hospital temperature 
remained between 100“ and 102“ F, more often 101“ F , and 
patient’s condition vaned little from that found at entrance 
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Patient v as frequently delirious, but ne\er noisj* nor disturbing 
to other paucnts in the w ard The case seemed more hke one of 
tj-phoid fe\er than any other disease, but there n ere none of the 
posiUic signs of tj-phoid to be eliated The nhite blood count 
was twice repeated, and was between 6000 and 10,000 both 
times Xo rose spots appeared and the spleen was not palpable 
On the mnth daj m the hospital patient was extremely dull, 
pulse-rate 100, and despite the fact that temperature was only 
99 4“ r patient seemed quite sick At this rime blood-pressure 
was 130/80 and the pulse-pressure of 50 led to more hopeful 
prognosis than might othennse ha\e been made; furthermore, it 
was mconsistent with a diagnosis of tj-phoid fever m a patient as 
stuporous as was the patient at this time There were never 
any abnormal reflexes or changes m sensation Another sterile 
blood-culture was obtained on the ninth day m the hospital, and 
the Widal reaction was agam negative on the twelfth day m the 
hospital 

Bj the end of the second week m the hospital — the middle of 
the fourth week of the disease — fe%er had entirely disappeared 
The patient was now quiet and sleeping most of the time, rarely, 
if c\ cr, changing poriUon ^ oluntanly She cned easily and felt 
tliat she would ncier get well The onlj phjsical signs present 
at this time were mask-like faacs and marked tremor of tongue 
Patient had at no time been hungry, and had to be fed, though 
once the food was in her mouth she would usually chew a httle 
and then swallow She w ould take hquids if gi\ en w ith a spoon 
During the next four weeks her interest m herself and surround- 
ings gradualb returned Apparently the loss of strength had 
not been great, for as soon as she was wilhng to trj’ to sit up she 
was able to sit in a chair Tremor of tongue persisted until the 
end of the «ixth week in the hospital 

She remained in the hospital aght weeks and on discharge 
was able to take care of herself Appetite was good bowels 
regular, and «he was no longer despondenL After being home 
a month she was able to do all her housework, and on a \Tsit to 
hospital as an out-patient, complained of tinng easili, but 
othcrwvc seemed normal 
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Case n— A mamed man, age tnenty-si\, a veteran of the 
recent T\ar, was admitted to tlie hospital April 6, 1920, mth the 
diagnosis of influenza On admission he was activelj' dehnous 
The family and past histones were negative The present ill- 
ness began eleven days before admission mtli general malaise, 
hoarseness, and shght fever A diagnosis of larjmgitis n as made 
and he kept at work until four days before adimssion At that 
time he began to suffer pain m nght arm and in genitalia On 
the same day he became dehnous The activity of the dchnum 
rapidly mcreased, and for two days before admission he required 
restramt, nevertheless, dunng this time he was occasionally 
rational and completely consaous The day before admission 
he was seen by an emment Boston physiaan because the family 
physiaan thought he might have memngitis None of tlie signs 
of memngitis were found, but there were noted frequent coarse 
contractions of muscles of trunk and extremities 

On admission to the ho^ital the following abnormahties 
were found Temperature 1014“ F Pulse 115 Respirations 
35 Patient was noisy and actively delirious, requirmg constant 
attention to keep him in bed, but if he answered questions, 
answers were correct Frequent contractions of muscles of 
face, extremities, and of abdominal recti muscles, right more than 
left, w’ere noted There was tenderness of muscles (or nerves) 
of arms and legs, patellar and plantar reflexes were hj’peractive 
Abdomen was tense and distended — mass palpable below' um- 
bihcus, apparently full bladder, 30 ounces of clear unne w'ere 
obtamed by catheter There was no stiff neck, no Kermg, no 
abnormal reflexes, and no ocular ptosis Examination of heart 
and lungs showed no abnormahties Repeated attempts to feel 
spleen w ere without result 

Exammation of unne sbow'ed no abnormahties Examma- 
tion of blood showed a normal number (7600) of white blood- 
cells, a negative Widal reaction, and a negative Wassermann 
Exammation of stamed specimen of blood show ed it to be normal 
A blood-culture done the following day remamed stcnic 

Dunng the first four days in the hospital dchnum became 
less active and patient was stuporous much of the time Mus- 
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cular twitchings became less frequent, save in the recti abdomi- 
nabs, which became more frequent and regular Pulse-rate rose 
to 150 , respirations, to 40 , and temperature, to 102° F aj-Ray of 
chest made at this time v as negative A lumbar puncture done 
on the fourtli daj* after admission showed no abnormahties 
A blood-culture done the following day remamed sterile 

The respiration rate rose to 60 per mmute, but no physical 
signs of trouble m lungs could be found On the fifth day m the 
hospital 3C-ray examination of chest was repeated, but showed no 
cMdence of lung imohement Patient was at no time able to 
pass unne or feces, rcqmnng twice daily catheterization and 
frequent cnemata On the seventh day the unne showed a trace 
of albumm, and much pus and blood (The bloody unne has 
been found m cases of encephahtis lethargica not requinng 
catheterization) After the sixth day m the hospital it was 
obMous that patient could not recover He died on the eighth 
day in the hospital, or the mneteenth day of disease 

An autopsj showed, m addition to the infiltration of lympho- 
c>tcs around cerebral \cssels, a septicemia of hemoljtic strepto- 
coccus and a bronchopneumonia of both lower lobes, from which 
was culti\atcd hemolyfac streptococcus There was also an 
acute cj’sUtis 

The hcmoljUc streptococcus undoubtcdlj’ caused the death 
of tins patient, but it does not seem probable that blood-cultures 
made three and six dajs before death would ha\e remamed 
stcnlc if the streptococcus sepbccmia had been the cause of the 
ongmal illness Furthermore, the bronchopneumoma also was 
probabh sccondarj', for repeated x-ray examinations of lungs 
were ncgati\c as late as tlircc dajs before death 

Case in — A married man, Russian, age forty-fix e, occupation 
a freight handler, was admitted to the hospital April 13, 1920, 
without a diagnosis He was admitted to tlie ward for dehnous 
and nois} patients Family and past lustones were negative 
Present illness began ten daj's before admission, with prune m 
neck 1 Iter puns all oxer body, cspcaallj arms, legs, and head 
He dcxclopctl fexer and had to sUix m bed Fixe daxs before 
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admission a low muttermg delinum developed, and pabent be- 
came noisy and unmanageable, for this reason he ^^as brought to 
the hospital 

On admission to the hospital the provisional diagnosis of 
edema of the bram, due to alcohol, was made This was based 
upon the fact that patient was afebrile, stuporous, and showed 
no evidence of focal cerebral lesion The physical exammation 
was othermise normal The history given above was shortly 
obtamed, and it was established that he rarely used alcoholic 
beverages, and then not to excess A normal spinal fluid was 
obtamed by lumbar puncture A white blood count showed 
8400 ceUs per cubic millimeter Stamed speamen of blood w’as 
normal, Wassermann reactions were negative on both blood and 
spinal flmds Exammation of unne showed it to be normal 
The second day m the hospital it was noted that though patient 
w'as often actively dehnous, he was at tunes stuporous, and at 
that time had coarse twitchings of muscles of face and chest 
All reflexes w'ere hyperactive Unnary bladder was distended, 
but otherwnse physical examination w’as negative 

This patient became quiet and able to void unne voluntarily 
dunng the course of ten days Then he gradually acquired 
interest in his surroundings, and at the' end of a month was 
discharged from hospital apparently entirely well 

Case IV — ^A schoolboy, age fourteen, was admitted to the 
hospital Apnl 1, 1920, with a provisional diagnosis of mfluenza 
Family and past histones negative Present illness began six 
days before admission, with jerkmg movements of abdominal 
muscles and of hands He developed fever, became restless, and 
talkativfi The coarse jerking movements became more pro- 
nounced, and for two days before admission patient was actively 
dehnous and had high fever 

On admission to the hospital the patient’s temperature w'as 
101 8“ F Pulse 120 Respirations 34 Physical exammation 
showed patient restless, exhibitmg frequent choreiform move- 
ments and evidences of imtation of skm due to thrashmg around 
the bed Patient could not be aroused to complete consaousness 
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and was at times noisy Exanunation of eyes showed no ptosis, 
no conjunctmtis, and pupils reacted normally Nose and 
throat normal Heart and lungs normal sa\ e for increased rate 
of pulse and respirations Abdomen was negative save for 
frequent contractions of abdominal muscles Extremities 
showed no tremor, but frequent jcrkmg movements of the 
adductor muscles of arms and legs (It was not determmed 
accurately whether all these movements were simultaneous, but 
this w as probabl> true ) Reflexes were hj^peractiv e Examina- 
tion of blood showed white count 10,800, stained specimen 
normal, Widal reaction negative, Wassermann negative, and a 
blood-culture remained sterile A lumbar puncture was done 
because patient was febrile and delmous, and no positive diag- 
nosis had been made The spmal flmd was under mcreased 
pressure but otherwise normal 

The dehnum and frequent muscular twitching suggested the 
diagnosis of chorea major The fact that the twitdungs were 
bilateral and the same group of musdes always contracted, was 
strongly against chorea Other pomts agamst chorea major 
w ere the height of the fev er and the rapiditj of pube and respira- 
tion rates The fact that there w as no previous historj’ of chorea 
was of some, but not great, value 

The initial fcbnlc attack lasted for two weeks after patient 
came to hospital Dunng this time acute retention of urme 
developed, requinng frequent catheterization The pulse-rate 
ro'c to 150 per minute and respirations to 70 per mmute and v ery 
irregular, but not suggesUng Chcviie-Stokes’ respiration There 
was no cvanocis and both phvsical and x-rav examinations of 
clicst were repcatedlv negative Dunng the third hospital week 
this patient apparcntlv improved, onlj to have a relapse lasting 
through the fourth week 

For the succeeding six weeks patient had an irregular fever 
of mild degree due partlv , at least, to a compheaUng cjsUtis’and 
a bilateral olilis media Dunng this time he had to be forabl> 
fed bv mouth He continued to breathe rapidlj and slept a 
great deal Some dav*s he would awake to full consaousness 
and be «omewliat interested in his surroundings, on other dav s he 
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could be aroused only with difficulty, and would promptly 
return to his sleep Altogether this patient had fever for tw o and 
a half months, and it wtis not until the end of this time that all 
muscular twitdungs disappeared and he began to improve 
noticeably 

Now at the end of three months after the onset of the disease 
he IS able to sit up m bed, feed himsdf, and to void urme and feces 
voluntarily He is interested m his surroundmgs, reads, and 
watches the hospital mtems play tenms The cystitis and otitis 
media have subsided The rapidity of pulse and respiration 
persists Respiration rate usually is between 60 and 70 per 
mmute 

The rapid improvement durmg the tune smce the fever 
subsided leads to behef that this boy will eventually get well 
How long it will take is uncertam, and if he is able to go to 
school six months from now his family will be content 

Diagnosis — ^The stupor presented m all these cases made the 
consideration of typhoid fever important This was ruled out by 
repeatedly negative blood-cultures and Widal reacbons The 
diagnosis of memngibs was considered m each case on account of 
penods of semicoma and periods of restlessness, persistent fever, 
aihd the fact that no posibve diagnosis had been made The 
normal white blood count m every case made the diagnosis of 
memngococcus memngibs unlikely, but not certamly ivrong 
The repeatedly dear normal spmal flmd m each case ruled out a 
memngibs of any sort The restlessness, dehnum, and tremor 
suggested acute alcohohsm, espeaally m the man with no fever 
No history of alcohol helped somewhat m rubng out alcohohsm, 
the age of fourteen pracbcally ruled it out m one case The fact 
that w'hen aroused each pabent answered quesbons rabonally, 
and that no halluonabons could be discovered pomted aivay 
from acute alcohohsm The diagnosis of chorea major certamly 
seemed probable at one time m Case IV, but the regulanty of the 
movements, the rapidity of respirabons, and the height of the 
fe\er were all agamst this diagnosis The diagnosis of miharj 
tuberculosis was suggested m both Case II and Case I\^, prm- 
cipallj because both pabents had a fever of long durabon and 
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no other diagnosis had been estabhshed Inasmuch as this was 
an entirely ncgati\e diagnosis, mth a hopeless prognosis, it nas 
discarded and continued studj made on the cases Dementia 
praicox might ell hax e been considered m Case I had she been 
seen for the first time dunng her comalcscence The absence 
of an> demonstrable mental detencrration would haxe helped to 
eliminate this disease from the differential diagnosis 

Prognosis — The mortahtj of 25 per cent m this group is 
about the a\erage of the reported mortahties Case II and 
Case W both seemed dangerous!}’ ill from the first The fact 
that Case W is recoxenng, though his respirations and pulse 
rate remain high, mdicate that mvohement of respiratory center 
has not the same hopeless significance as m infantile paralysis 
Both these cases had constant attention from the tunc of admis- 
sion to the hospital, both were given large amounts of flmd 
dail} , both were extremely restless, neither could be quieted by 
ordinal} doses of morphm, chloral, paraldch}d, or bromid 
Case II had large and frequent doses of morphm and diloral 
before entering hospital, furthermore he was restrained m bed 
at home, these procedures surely did patient no good and may 
haxc influenced tlic outcome 

Treatment — ^Tlie proper treatment of these cases is of the 
kind that medical students often consider no treatment, but to 
the person who has to execute the treatment it seems quite 
enormous These patients on account of their dehnum need to 
be w atched constant!} , on account of their f e\ er need to have their 
energy con'mrv ed b} rest m bed, and to be kept qmet They can 
casih use up more strength fighting restraint than if allowed to 
tlirash around the bed rurtliemiorc, if someone is at the bed- 
side to talk with patient he can probabl} be kept in bed without 
struggling In this class of case, just as in U-phoid, h}dro- 
Ihcrap} seems the best sedatixe Woodjatt, of Chicago, by his 
dchjdraUon fexcr expenments has emphasized anew the im- 
portance of large amounts of fluid m patients with fc\er The 
amount of water, mcluding that m food, taken in health is 
between 3000 and 5000 cc per day To get this amount of 
liquid into a patient with fe\cr requires persistent effort on the 
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part of the nurses or whoever is caring lor the patient Inas- 
much as the fever may be of long duration it is desirable to give 
suffiaent calones to prevent great loss m weight With these 
pnnaples m mmd, and remembenng the obhgation to prevent 
the spread of this mfectious disease, the following routme is 
advisable 

1 Isolate patient, and allow no one to leave room where 
patient is -iMthout thoroughly scrubbing hands 

2 Keep patient m bed as long as fever persists, and for at 
least a week after temperature has reached normal 

3 Have someone m constant attendance as long as fever 
persists It IS preferable to have tramed nurses, but usually, 
where family alone are available, they can be taught how to do 
what IS needed 

4 Keep a record of flmd intake and keep this at not less than 
180 c c (6 ounces, one cupful) an hour If at the end of six 
hours It IS found that amoimt of hqmd taken has been less than 
1000 c c (1 quart), it is advisable to give a rectal enema of water 
amountmg to about 240 c c (8 ounces) This should be repeated 
in not less than two hours, but should be repeated at this mterval 
often enough to keep fluid mtake at 1000 c c (1 quart) every six 
hours (This will make 4000 c c per twenty-four hours ) 

5 The hquids taken should contain calones Cereals, such 
as oatmeal, rice, commeal. Cream of Wheat, may be made into 
gruels and given in place of water Cream toast can be made 
soft enough and given in small enough pieces to be swallowed 
without chewing Milk may be given straight or diluted with 
w^ater Eggnogs can be given, a dessertspoonful of lactose added 
to an eggnog will add 50 calones to the eggnog and will not alter 
the taste Coffee, tea, and cocoa will serve as vehicles for sugar 
and cream Meat broths will not add calones, but will serve to 
cany down nee Eggs may be given to the extent of four a day 
Whenever patient can and will chew it is advisable to give soft 
sohds, and meat or fish may be given once a day As soon as 
temperature has been normal four dajs an effort should be made 
to persuade patient to eat sohd food It may be necessary to 
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put the food into patient’s mouth for two weeks after fever has 
disappeared 

6 Sponge baths ■vN'ith temperature of water (or water and 
alcohol equal parts) between 90° and 100° F , accompanied by 
Mgorous rubbing, are to be gi\ en once m four hours if tempera- 
ture IS 102 5 °F or abo\ e, or if patient is restless 

7 There is no mdication for sahcjlates or other coal-tar 
products, and hjdrotherapy properlj employed nail ob\aate the 
need for opiates 

8 In case of unnarj' retention trj' hot packs to lower ab- 
domen for tno hours, if this is unsuccessful, resort to use of 
catheter The catheterization had best be performed by at- 
tending phj'siaan, and inasmuch as this can probably not be 
repeated!}’ done without infecting bladder, the catheter should be 
left in place fastened with adhesive plaster To further help in 
prexentmg a c\’stitis, heicametli}lcnanun (5 grams four times a 
da}) should be gi\cn 

9 To help in the prc\ cntion of tlic spread of encephalitis the 
following precautions should be observed All utensils entenng 
room where patient is isolated arc to be boiled before bemg used 
outside patient’s room Sputum and nasal secretions should be 
kept co\crcd until burned 

Summary — Encephahtis has been reported frequentl} in this 
countr} since Apnl, 1919 As Flevner states, it is the duty of 
chniaans to be on the watch for these cases, and isolate them 
carl} The patient with encephahtis may show no evidence of 
letliargy when first seen, and cscitcmcnt may be the more 
prominent feature throughout the disease The duration of the 
disease V ancs from three w ccks to more than tw o months The 
one fatal case in this group died of a complicating septicemia due 
to Streptococcus hemoh ticus The treatment is similar to that 
u^cd in t}phoid fever, except that patient can take more solid 
food during height of disei«c 
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CIRRHOSIS OF THE LIVER SHOWING JAUNDICE AND 

ASCITES. AN ANALYTIC STUDY OF 117 CASES 

Sotirce of Matenal — 117 postmortem exammabons ha\e 
been made at the Boston Citj* Hospital on cases showing cir- 
rhosis of the h\cr accompamed with jaundice, asates, or both 
Jaundice was presented by 24 cases, asates by 37, and 56 cases 
showed both Jaundice and asates at autopsy The pathologic 
records 1 x 010 obtainablo for these 117 autopsies, but the clmical 
records were accessible for only 89 This study was not made 
wiUi any attempt to soh e specific problems, so that an imparbal 
and cnbcal analysis was rendered easier No datum was ac- 
cepted that did not seem substanbatal by repebbon or by clinical, 
surgical, or laboratorj’ esanunabon 

Classificabon of Cirrhosis — ^Dr F B Mallorj'’s plan of 
classificabon of curhosis is followed, and his pathologic chagnosis 
of each h\cr is the one accepted in this paper 

1 Ucohohe arrhosis 

2 SiTihibbc (irrhosis 

3 Acute j allow abophy type 

4 infeebous cirrhosis (cholangitis) 

5 Hcmachromatosis 

6 Pnmarj caranoma (bile-duct) 

The ca^e- of arrhosis dealt with in this paper arc classified 
under fir^t, alcoholic arrho'is 97 cases, chmeal records obtamed 
for 77, second, sj-philitic arrhosis (gummata) 10 cases, chmeal 
records for 5, third, drrho«is (ebologi not known but probabU 
healed alcoholic arrhosis) 1 1 cases, chnical records obtained for 6 
Hcmo-idcroci'; was noted 34 timc^ in the 117 ca'^cs, it occurred in 
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26 of the cases of alcohohc arrhosis and m one of the cases of 
cirrhosis of unknown etiology It was present m 13 cases of 
alcohohc cirrhosis accompanied by jaundice and asates, m 6 
with only jaundice, and m 7 by only asates It occurred mth 
asates in the one case of arrhosis of unknown etiology 

Alcohol Consumption, Syphihs, Acute Infections — A history 
of alcohohc indulgence w'as obtamed from the chmeal records in 
57 of the 77 cases of alcohohc arrhosis, in 3 of the 5 cases of 
syphihtic cirrhosis, and m 5 of the 7 cases of arrhosis of unknown 
etiology There was a positive history of alcohol consumption 
m 65 of the 89 cases of arrhosis 

A chmeal diagnosis of syphihs was made five times, based 
on history, chnical examination, and the Wassermann reaction 
Most of these cases of cirrhosis were in the hospital pnor to the 
discovery of the Wassermann test, so that it is quite probable 
that the madence of syphihs based on the Wassermann reacbon 
alone would be greater had the test been known at that bme 

A posibve past history of acute infechous arthnbs was present 
in 2 cases, typhoid m 2, erysipelas m 2, and abscess of the neck 
m 1 

Defimbon of Alcohohc Cirrhosis — ^The actual rdle of alcohol 
m the produebon of arrhosis is not known, but there is a tjqie 
of arrhosis of the hver which shows a remarkably constant form 
of injury to the hver cells, and this type is called alcohohc cir- 
rhosis Whether alcohol per sc has any determining influence 
toward the produebon of this type of cirrhosis is a mooted ques- 
bon, but, given a history of alcohohc indulgence, bme, quahty, 
and quanbty consumed do not seem to be of any great deter- 
mmabve value, hence, for purposes of classificabon the term 
“alcohohc arrhosis” is jusbfiable for arrhobc hvers presenbng a 
similar tj'pe of cell degeneration The amount of cellular change is 
so varied and the process of such chromaty that many attempts 
have been made to classify different forms of the same lesion 
under separate heads This results m confusion and tends to 
separate even more pathologist and chmast The cellular 
change consists of the degenerabon of cytoplasm into a hyahne 
mesh\\ork followed by necrosis, later the cell is dissohed by 
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poU-morphonudear and endothdial leukocj-tes, and lastly, the 
h\*alm is absorbed, lea\ing the sderoas as a final product The 
dcvdopment of the sderosis in this condition is not fuUj under- 
stood 

This dcgcneraU\e process may be limited to cells or groups 
of cells, it may be focal or diffuse, it may show all transitions 
in the same liver at one tune or it may diow only the end-result 
of drrhosis, which agam ma\ be focal or diffuse The contraction 
of connccti\e tissue so arranged and distributed in a liver will 
tend to produce man\ different diapes The process is more 
commonlj found around the portal ^ essels, and obnously the 
degree of such impaument determines the presence of asdtes, 
and the amount of biliari’ capillar^' impairment, the amount of 
jaundice 

The abo\ e makes dear the reason for the confusion in dei- 
fication of alcoholic cirrhosis, because small h\ers, large livers, 
fatt) infiltrated 1 in crs, with or without hemosiderosis, congestion, 
smooth or irregular surfaces, focal cirrhosis, general arrhosis, 
httlc or much cirrhosis, arc aU possible, but each condition is 
rcahj due to the same predominating characteristic t>'pe of 
cellular injurj 

Alcohol (all beieragcs containing alcohol, mdudmg all sub- 
stances whidi maj be assoaated with it) as a proiocatiie or 
direct c?u«c seems to have the most in its fa%or as an cbolo^c 
factor , n hcUicr or not a positi\ c historj of mdulgcnce is obtamed, 
and until proof to the contrarx is shown it is better to use one 
general term in discnption, namdy, “alcohobc arrhosis ” 

Symptoms and Signs Possible of Production Dependent on 
an Increased Humber of Stunuli Generated m the Liver. — ^The 
fact that alcoholic arrhosis may be of such a protean nature im- 
plies Uic poibihtj of httlc or no impairment of physiologic 
functiomng of the Incr until the process reaches a stage of 
dcxclopmcnt shortly anlcdaUng the appearance of jaundice, 
asates or botli conditions 

A process that may be of such chroniaty and slow deielop- 
ment means a gradual adjustment of the body to a new condition 
Thi- may be so gradual that the absence of symptoms is to be 
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expected, or slight changes to be overlooked by tlie patient, until 
a sudden increase in the number of stimuh is sent along the 
nerves of the hver to the cord or brain, produang, in turn, 
symptoms of disturbance as shown b)-^ the presence of tenderness, 
pain, distress, nausea, vomitmg etc 

The nerve supply of the hver is from, first, tlie phremc ner\'e, 
second, the paras3’mpathetic fibers of vagal ongm, and Uurd, 
the sympathetic fibers 

The phremc ner\'es supply fibers to the capsule of tlic hver 
so that inflammation of the hver or hver capsule, or imtation 
as from stretching of the capsule, maj"^ be sufficient to send afferent 
stimuh through the phremc, usually the right, and expressed 
through the tlurd and fourth cerxncal sensory nerves, this would 
mean pain felt over the neck and shoulders in the areas supplied 
by sensory fibers from the third and fourth cerxncal cutaneous 
nerves The parasj'mpathetic motor and sensorj' reflexes maj 
be shoun b}' epigastric distress, hyperchlorhj'dna, nausea, vom- 
iting constipation The sjTnpathetic innervation of the liver 
IS from tlie semilunar ganghon, this, in turn, receives its 
fibers from the fifth to tlie ninth thoracic segments of the cord 
the same segments suppljnng the stomach 

Increased stimulation, because of hver changes, could shou 
itself through sensorj' and motor reflexes, by the spinal nerx'es 
ansing from corresponding segments of the cord This nould be 
shoivn by pam in the nght hjTJOchondnum, epigastrium, in the 
back, in fact, pain maj be felt m any area receiving sensorj 
nerves from the fifth to the mnth thoraac nerves, although 
commonly it is shown in areas supphed by Uie sixth and seventh 
thoraac neri es 

Normally v,e are unaware of any sensation dependent upon 
stimulation of any of the above-mentioned nerve pathways, 
for it requires increased stimulation to produce any noticeable 
reflexes Acute conditions arc accompanied most commonly 
by sensory and motor reflexes, chronic conditions by slowly 
dex clopmg orgamc clianges are less apt to produce such reflexes, 
probably because of the adjustment of the bodx to the new 
condition 
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Other Factors Influencmg Producbon of Symptoms m Cir- 
rhosis —The gradual changes in li\er function are a progresave 
chronic process tending to dimimsh the normal detoufying 
mechanism of the h\cr Myocardial, vascular, rcspiratorj’ 
changes, congestion m tlie organs, edema, etc , are usually found 
postmortem in alcohohe cinhosis of the h\cr, and the final 
picture IS one of multiple pathology rather than simply hver 
pathologj' 

Frequency of Jaundice, Ascites, and of Both m Alcohohe 
Cirrhosis — ^The 77 cases of alcoholic arrhosis nhose clinical 
records were obtained showed 44 with both jaundice and asates 
at death, 16 with onlj jaundice, and 17 with asatbs alone 
Average Weights of Livers and Spleens m Alcohohe Cirrhosis 
with Jaundice, or Ascites, or Both Conditions — ^Analyzing the 
abo\c 77 cases, the following was obsened 
Both jaundice and asates 

Lncr, 2073 gm , spleen, 345 gm 
•\«!citcs alone 

Li\cr, 1960 gm , spleen, 342 gm 
Jaundice only 

Li\ cr, 2041 gm , spleen, 327 gm 

T his indicates how little difference there is m the wciglits of alco- 
holic arrhotic In ers and spleens at the tune of death irrespective 
of the presence of jaundice, ascites or both condibons 

Tune of Appearance of Jaundice and Ascites — ^Jaundice and 
•I'-citcs appeared at the same time in 6 cases, asates appeared 
before jaundice in IS cases, and jaundice first m 23 cases 
Symptoms Recorded m the Clmical Records of the 77 Cases 
of Alcohohe Cirrhosis — Pam is mcntionctl thirtj -four times, tlie 
duration varamg from a few daj-s to eight acars, constant and 
intermittent Pain occurred in 30 cases This docs not include 
rohe-hke pain w hich w ould be produced bj the \aolcnt contraction 
of a hollow xTscuc, becau«t such pain cannot be originated in the 
h\cr Right h\^Joc^londnac pun i> mentioned thirteen Umc?, 
cjiig'’vtnc pain eight limes, pcncnl abdominal pain, si\ times, 
che.-.l pain once, lower abdominil p>in Iwacc, small of back, 
twice, iimlnhcd once and the nght -shoulder, once Right 
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hypochondnac, epigastnc, and general abdominal pams pre- 
dominate 

One of the above cases complaimng of nght hypocliondnal 
pain, which was of two weeks’ duration, as well as all other 
symptoms, showed, postmortem, tuberculosis of the lungs and 
peritoneum, pentombs, arrhosis, and a ruptured esophageal 
vanv which occurred shortly before death 

One of the cases complaimng of sudden onset of epigastnc 
pain showed a perforated pepbc ulcer and pentombs, inth cir- 
rhosis It IS possible, therefore, that the hver played a minor if 
any rdle m the producbon of the pain m the above 2 cases 
Pam m the Right Upper Quadrant — ^Twice a nght upper 
quadrant pain appeared as a first symptom, and each bme 
antedated jaundice by five months, asates not occurnng m either 
case Tuace it appeared one month before asates, once a few 
days before jaundice and asates, once it appeared at about the 
same bme as the asates, twice a few Meeks before jaundice and 
asates, three bmes with jaundu^ and a few u'ceks before the 
appearance of the asates, once one ueek before jaundice, and 
once after it had appeared Right upper quadrant pam ap- 
peared eight times before jaundice or asates and five times at 
the same tune or after 

Patn m Epigastrium — ^It was noted m 1 case four years 
previous to the appearance of jaundice or asates as a more or 
less constant symptom In 3 cases it was present one year, in 2, 
one month, and in 2, one or tuo days before jaundice or asates 
(one of these bemg a perforated pepbc ulcer) 

General Abdominal Pain — ^It appeared cither a few days 
before the onset of jaundice or asates, or directly after tlieir 
appearance Two of these cases showed tuberculous pentombs 
Chest Pain —This symptom was due to tuberculosis or pneu- 
moma and was of short durabon 

Lower Abdominal Pam — ^It was present in 2 cases after 
considerable asabc flmd had appeared 

Umbilical Pam — ^This condibon occurred once with jaundice, 
and was probably not due to the h\cr 

It appears that pain is an inconstant symptom and is not 
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doEclj related to or dependent upon the size or weight of the 
h\er and spleen The extent of sclerosis in the h\er, rapidity 
of extension, and accompanjnng passive congestion probably 
ha^e a determining part m the de\elopment of the pain when 
present in alcohohe arrhosis The abo\e cases direct attention 
to epigastnc pain as possibly occurring some time before jaundice 
or ascites WTbether acti^e treatment begun at the time of its 
appearance would have changed the outcome is of course, 
debatable, since, e\en then no doubt, the currhosis was too ex- 
tensive to hav e affected prognosis greatty 

Observations on Frequency of Symptoms and Signs — Vomit- 
ing — ^This is noted m 23 cases, duration vaiying from two days 
to four years, intermittent or nearty constant m appearance 
In 14 cases it appeared previous to the occurrence of jaundice 
or asates, and m 9 cases after these conditions had developed 
General veakness is recorded in 16 cases, duration vaxymg 
from one week to five years, however, with a mean average of 
months In 11 cases weakness is complained of before the ap- 
pearance of jaundice or asates, in 5 afterward 

Unroclromalosts and Ucmoiidcrosts — ^There is no relation- 
ship shown in this senes of cases between the amount of hemo- 
sidcrosie in the hver and any ^mptoms which appear to be 
dependent for that production on this condition Only' one case 
showed suffiaent deposition of hcmosidenn in the stm and hver 
to be classified as hemochromatosis The remaimng livers 
showing hcmosidenn, but not m the skin, are distnbutcd as 
follow s 1 case of moderate, 7 cases of slight and 6 cases of very' 
'light hemochromatosis 

D'arrhea —This condition is recorded m IS cases, in 9 cases 
previous to and in 6 cases after jaundice or asates appeared 
Occasionally it alternated with penods of constipation, although 
frequently noted with jaundice. 

Epigastnc Distress —Tltts was found in S cases, in 2 before 
and 6 after the appearance of jaundice or asates 

—Eight times this was discovered four times 
Iwiorc and four tunes after the appearance of jaundice and 
a'atc.' 

vci «— .,6 
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Nausea — ^This occurred m 7 cases, 4 previous to and 3 after 
the appearance of jaundice and asdtes 

Appearance of Blood from Nose, from Rectum, tn Stools and 
Vomttus — ^These conditions occurred twenty-eight bmes in 
20 cases 

Hematesis was noted fifteen times Fresh blood was raised 
by mouth or passed through the rectum for the first tune in 11 
cases, at the time of admission to the hospital or dunng their 
stay, 9 of these cases vomited blood, and 2 passed it per rectum 
Jaundice alone was present in 2 cases, and asates alone in 1, 
both being present m the remaining 8 cases at the tune of the 
passage of blood, 6 cases gave a history of hematemcsis with 
durations and first appearance as follows once, five years, once, 
two years, once, a year, and once, six months, once, three months, 
and once two months previous to the last entry 

All of these cases had both jaundice and asates at the tunc 
of death, average duration fourteen to sixty days (In each case 
of hematemesis it antedated the appearance of jaundice or 
asates) 

Nasal hemorrhage came four times, each time after appear- 
ance of jaundice and asates 

Rectal hemorrhage and blood in stools was noted ten tunes 
smgly or in combmation Twice fresh blood from hemorrhage 
dunng stay in hospital and eight tunes changed blood noted 
after appearance of jaundice and asates 

Nosebleed — ^This was recorded four times— m three before 
and m one after jaundice and asdtes appeared 

Hemorrhoids — ^These were present in 9 cases, usually re- 
corded as having been present from one to five years before 
death 

Distended Superficial Vans — ^These were present in 19 
cases 

Loss of Waght — ^This was noted six tunes 

Number of Cases Tapped — ^26 cases were tapped 10 only 
once, 9, twice, 2, three tunes, 3, five tunes, 1, seven tunes, and 
1, eleven tunes That is, 19 cases were tapped once or twice 
before death, and 7 three or more tunes 
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Xumbcr of Cases No! Tapped— Asai^ was noted m 25 
cases that were not tapped Postmortem 11 more cases were 
disco\ered 

Progvosis in Tapped and Untapped Cases — ^The total 
duration of the presence of asates m the 26 tapped cases was 
1196 dajs and m the 25 untapped cases 822 da>s 

Weights of Ltrers and Spleens in the Tilo Groups — ^They were 
approximately the same 

Jaundice 'n Tapped ard Untapped Cases — ^Jaundice was 
present in 17 of the tapped cases and not present in 5 It was 
present m all of the 25 untapped cases 

If the data arc studied sexcral items of mterest stand out 
rather prommentU 

r irst Hcmatemesis as a first indication of alcohohe arrhosis 
i*: not borne out bj this group 

Second Jaundice and asates were both present in 44 cases at 
time of death 

Third Jaundice alone was present in 18 cases and asates 
alone m 15 cases 

I'ourlh After asates appears prognosis is usuall) a matter of 
months and the majontj of cases arc not tapped more than 
twice before time of death Prognosis in cases tapped and not 
tapped docs not seem to dificr greatlj 

Fifth The h\cr was felt below costal margm defimtely in 
43 of the 77 cases 

Sixth The «TJlccn was felt in 6 cases 
ScNcnlli A correct diagnosis of cirrhosis of h\cr was made 
antemortem in 50 of the 77 cases 

Lighth Onlj 3 cases had a diagnosis of arrhosis made 
prcMous to last entrj in the hospital 

Xintli 1) lagnosis of arrhosis w as usuall} made after jaundice 
or asalcs ippcirctl and prognosis then is \ cr} poor 

Icnth Peritonitis was not frequent, in the 97 cases it was 
noted «ix Umes at autops} , of these 6 cases, 2 had tuberculous 
jicntonilis and had been tapped once and twice Of the re- 
maining 4 cases with peritonitis which had not been tapped, 
S were due to tuberculous peritonitis, ind 1 was due to a per- 
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forated peptic ulcer Of the 3 untapped cases inth tuberculous 
peritonitis, 2 had asates and 1 jaundice only 

The average of stay in the hospital is fifteen days for each 
patient In this group of 77 cases there were 44 males and 33 
females, their ages in decades are as follows* 


1st 

Male 

0 

Female. 

0 

2d 

0 

1 

3d 

3 

3 

4th 

11 

9 

5th 

13 

10 

6th 

11 

9 

7th 

3 

0 

Sth 

0 

0 


This shows clearly that arrhosis as an underlymg cause of 
death is most apt to occur in males dunng the fourth to and 
indudmg the sixth decade, and m females the same is true 
Cirrhosis of Unknown Etiology — ^There were 11 cases m this 
group, and these probably represent healed cases of alcohohc 
arrhosis, that is, complete absorption of hyahn, and a regenera- 
tion of hver cells, and later contraction of connective tissue so 
that the external appearance is sinular to that of alcohohc 
arrhosis as described The chmcal records nere obtained for 
6 of these cases 

Sex and Age Dislnbuhon — There were 4 males and 2 females, 
the ages of the males nere thirty-one, forty-tno, and sixtj^-four 
years, of the females, twenty-three and thirty-one years 

Alcohohc History — Five gave a positive history of alcohohc 
consumption of many years’ duration 

Clinical Diagnosis — ^The diagnosis of arrhosis was made in 
5 cases 

Average Duration of Stay in Hospital — Tnenty-one dajs 
Pam — ^This mentioned as being present in only 1 case, 
distnbution of pam was in the lumbar region, abo\ e the crest of 
the ileum and down the nght thigh, this pam had been present 
mne months Autopsj' reiealed cancer of the peritoneum and 
arrhosis, the liver probably had httle active part in the produc- 
tion of this pam 
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Diarrhea —Vieseat m 1 case of three wedis’ duration, dght 
months before last enti>'- 

Eptgastnc Distress— -Is noted in 1 case present three weeks, 
occurring three hours after eating 

Hemorrhoids —Not noted m anj of these cases 
Hemaien ests— Is recorded in 1 case, it occurred twenty-eight 
dajs after onset of asdtes, during the patient’s first day in the 
hospital Jaundice appeared one day before death No agns 
of \anccs at autopsy 

Occurrence of Jaundice — ^Present m 1 case, noted above 
Occurrence of Ascites — Present in the 6 cases 
Duration of Ascites — Question of duration m 1 case, present 
in the others tiientj, tuentj-four thirtj -three, thirty-four, and 
ninctj -eight daj s One had tuberculous pentomtis, not tapped , 
the one hanng cancer of the peritoneum was not tapped, and two 
others not tapped had streptococac pentomtis The three 
tapped cases shoii one tapped once, and two tapped tvnee 
Wcigtts of Lkcts and Spleens — ^The vanation in weights of 
the liicr IS 1090-16S0 grams, spleen, 90-955 grams Theliier 
wai felt twice and the spleen once 

Weakness — ^^lentioncd in one case, this in a man of eighty 
jears, duration not recorded It is of ihterest that this patient 
had had asates four > cars predous to last entrj and had not had 
recurrence sooner 

Hemosiderosis — ^Is noted once as marked, or becoming 
ch<;sifiable as hemochromatosis, no jaundice, but \nth pigmen- 
tation of the skin 

Dilated Supcrfic.al Abdominal Pons — ^Noled once in the 
ca^c Innng cancer, edema of leg, and ascites 

One case <;honcd miliarj tuberculosis of li\er, of uterus, and 
tuberculous pentomtis, this case showed swelhng of leg, dura- 
tion montiis later extending to belli , no jaundice 

No other sjmptoms arc noted in this group of cases, but the 
general ob<mrvations made for the previous 77 cases of alcohohe 
arrho^is hold true here gcneralli 

Syphilitic Cirrhosis — ^Thc dinical records were obtained for 
^ of 10 recorded The 10 ca'cs showed gummata of liicr 
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in 9, healed gummata in 1, and 1 case is quesfaonable as being 
syphilitic Amyloid noted in 2 cases, hemosiderosis m 1, pento- 
mtis in 1, not tapped 

Sex and Age Dislribulton — ^Three males, 2 females, ages of 
males forty, forty-siA, and forty-eight years, females, thirty- 
four and fifty-three years 

Htslory of Syphilis — One gave a triple positive Wassermann 
reaction and one a positive history of syphilitic infection mneteen 
years before last entry 

Alcoholic History — ^Three of the 10 cases gave a positive 
history of alcohohc mdulgence 

Climcal Diagnosis — A. climcal diagnosis of cirrhosis was made 
in 1 case, and this case had the same diagnosis made three years 
previous at another hospital, at which time hver and spleen were 
felt 

Average Duration of Stay tn Hospital — ^Sixteen days 
Pam — In one case occurred one year previous to date of 
last entry, constant, m epigastnum Ihis occurred m the patient 
in whom a diagnosis of cirrhosis bad been made three years before 
last entry 

Lower Abdominal Tenderness — ^Noted m 1 case, same case 
mentioned above, present one and a half years before entrj' to the 
hospital long before jaundice or ascites appeared 

Weakness — ^Noted once, above case, three weeks’ duration 
previous to entry, followed m one week with vomiting, present at 
time of entry 

Diarrhea and Constipation — ^Noted once, then alternated in 
appearance, first constipation, later diarrhea 
Jaundice — Noted in 4 cases, no asates 
Ascites — ^Noted m 6 cases, not accompamed with jaundice 
In the five climcal records there w'ere 2 cases with jaundice 
(1 mtenmttent for years, in the case noted under Hematemcsis) 
and 3 with asates The average duration of the ascites was 
thirty to thirty-five days 

Tappings — ^None of the asatic cases was tapped 
Peritonitis — ^Noted m 1 case, with jaundice This case did 
not show asates and was not tapped 
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Uaualcmcsts —Noted m 1 case, that occurred shortlj before 
death about 2 quarts of blood bang \onuted At autopsj this 
case showed an esophageal ^anx, ruptured This is the case 
ha%nng had the diagnosis of cirrhosis made three years prior to 
last entrj , mth an occasional tarry stool 

Liver and Spleen Felt—Li\CT felt m 4 cases, spleen in 1 

Dilated Veins — None mentioned 

Hemorrhoids — ^Noted in 1 case, with previous diagnoas of 
arrhosis 

A stud} of the aboic analysis mdicates that tliere are no 
constant s}Tnptoms or signs common, and at present no rehable 
test of hi cr function n hich is of enough definite value to make an 
earl} diagnosis of alcoholic or s}'phihtic or healed cirrhosis, that 
IS, carl} enough to be of actual pre\enti\c \alue to the patient 
\ftcr the appearance of jaundice or asates, or particularly when 
both conditions arc present, hfc at best becomes a matter of 
months’ duration Hicrc is, of course, the occasional ex- 
ception 

Onl} 3 of the 77 cases of alcoholic arrhosis had had the diag- 
nosis of anhosis made one to tno }ears before their last entry 
to tlic hospital One of the cases of s}’phihtic cirrhosis had had 
tlic diagnosis of arrhosis made three }cars prenous to last 
entr} One case had had asates present for a short time one 
} car before last admission and no recurrence until shortl} before 
last entr} 

Ilic cluef \aluc of this paper is to direct attenUon more 
clo'^K to cases of arrhosis before jaundice or ascites appear 
If tlic b}mptoms mentioned arc present, a failure to find an 
organic ctiolog} implies functional disturbance Functional dis- 
turbance <m often is overlooked or disregarded as the real onset 
of disease that iL- emiilia-is alone is of sufiiaent value to jusUf} 
this anal} sis of urrhosi- Xothmg is shown more clearl} than 
the hopeless outcome in a case vnth jaundice and asates 

I beheve that Uic presence of gastro-intesUnal s}mptoms 
foflcn vatli mahi^c and weakness) if not remediable* b} diet- 
cUc and Ingicmc treatment within a few weeks, should be the 
sUmulu'. for senous con>.idcration of the poaibiht} of arrhosis 
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Treatment diould be directed to sparing the hver as much as 
possible and toward mcreasmg the general tone of the body 
Smce we know that cirrhosis is so vanable m its extent of 
liver involvement with an absence of symptoms that clearly 
imply liver changes until a fairly late stage is reached, just so we 
have all the more reason to consider cirrhosis more often chmcally 
earher than is done usually 

Two of the cases of alcohohc cirrhosis who had had omento- 
pexies performed during their stay m the hospital had ascites, 
were senously ill, and both died a few days after the operation, 
although collateral cnculation was bemg estabhshed 

Fentomtis is noted m 11 of the 117 cases Six of these had 
tuberculous pentomtis, 3 had streptococac pentomtis, 1 case 
of syphihtic cirrhosis showed pentomtis, and 1 case of pentoneal 
cancer showed pentomtis, so that the madence of pentomtis 

15 not so common in this senes, as usually recorded 

Tuberculosis noted elsewhere m the body in 4 cases This 
was noted m cases of alcoholic arrbosis 

Eosophageal plea were engorged or varices were formed in 

16 cases All of these were in cases of alcohohc cirrhosis except 
one, which was present m syphihtic cirrhosis 

This senes corroborates the view that cases of cirrhosis mth 
asates are rarely tapped more than twice before death occurs 
Pentomtis was not as frequent as others have found it In those 
tapped more than twice pentomtis is not recorded once Chrome 
passive congestion is noted several tunes, as well as engorged 
esophageal plexi, the weights of the hvers in these cases vaned 
betw'een 1200-2425 grams and the spleen betw een 225-630 grams, 

4 had jaundice and asates and 3 had asates at autopsy 

Symptoms possibly dependent on the hver as a cause are of 
fairly short duration The extent of damage to the h\ er cells is 
not shown defimtely by the size of the hver However, a palpable 
hver edge (after r uling out anatomic deformity of body as a cause 
for the ease of palpation) and accompamed with usually dis- 
regarded symptoms should be suffiaent to make arrhosis a 
diagnosis to be considered Some of the orrhoses heal and leave a 
hver fairly effiaent functionally, although the hver edge may be 
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palpated It is preferable to make an incorrect diagnosis of 
arrboas and let the patient ha\ e the benefits possible because of 
in)pro\ed hjgienc and diet, than to delay diagnosis until signs 
arc so dcfinitel} those of arrhosis that httle can be done for the 
patient, and in these days that means to direct more attention 
to pre\enti\e medicme, to study ^mptoms before signs of 
diseased tissue appear The patient is then given a real chance 
to regain health 
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LOBAR PNEUMONIA 
Analysis df 400 Autopsies 

Introduction —Dunng the past tv\ ent> -three years 4256 
autop'ies has c been performed at the Boston Citj Hospital, and 
in 400 (9 4 per cent ) the diagnosis of lobar pneumonia has been 
made postmortem as the immediate cau«e of death In some 
years the percentage of necropsies to the total number of deaths 
has nsen as high as 34 4 per cent v hcreas dunng the War it 
dropped to 2 8 per cent the aNcrage for the whole penod, how- 
ever IS about 13 5 per cent The number of deaths in the 
hospital for this same interval has been about 34,500, hence, had 
a postmortem cxammation been made on every case, the condi- 
tion of lobar pneumonia vould have been found in about 3000 
case-. 

Before proceeding further several vulnerable points in this 
analysis may be mentioned First, exactly what does one mean 
by lobar pneumonia’ Should this diagnosis be confined ex- 
clusively to cases having a sudden onset and runmng the classical 
anil w cll-recogni7cd course’ Suppose as occasionally' happens, 
for example, the patient fulfils all the above requirements and 
y ct at autopsy show s a rapid and fulminating bronchopneumoma 
Obvaously then the classification cannot be made entirely from 
tin. clinical sulc Conversely a similar objeebon holds for a 
dcci'ion based cnbrely upon anatomic findings for a broncho- 
pneumonia may be so confluent, homogeneous, and extcnsiv c as 
to involve .almost whole lobes and yet otherwise does not in the 
slightest resemble what one ordinanly thinks of as lobar pneu- 
rronr 1 ike difhnilt'cx pertain to bactcnolopc differenbabon 
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Pneumococcus Types in and 'TV may both produce either a 
lobar or bronchopneumoma We think an atypical I^e II 
may do the same, and we do not know as to Types I hnd II, 
although we have seen only defimte lobar pneumoma caused by 
them In addition, occasionally we find what one considers as 
true lobar pneumoma assoaated with the streptococcus, staphy- 
lococcus, or Baallus mucosus capsulatus 

Second, much rests m the personal equation of tlie tabulator 
as to doubtful cases, vagueness of descnption, etc Further- 
more, this single equation is multiphed many times when one 
considers the number of persons concerned m the performance 
of the autopsies The Pathological Staff has always consisted 
of three or four men, with one or two changes each year To be 
sure, all have been under a umfied control and their viork has 
been carefully supervised, but even so, there are botmd to have 
been vanations m the judgment and descriptive powers, as well 
as in the interest, zeal, and thoroughness of the individuals 
concerned 

Third, one may say that this is not a fair senes, masmuch as 
any pubhc institution is bound to receive and care for many 
persons who are far infenor to the general average, thus, prc- 
disposmg factors, such as alcohol, exposure, undemounshmcnt, 
etc , play a more important r61e in our cases than they actuallj 
do in the population as a whole Would not a report based on a 
large selected group of apparently othenvise healthy people, 
such as the army, for instance, be more accurate? 

Fourth, IS this a large enough senes to be of any value? 
It concerns but 400 out of 3000 deaths from lobar pneumoma, 
about one-eighth Accordmg to the laws of chance, w ould this be 
a representative cross-section of the whole? 

In reply to these quenes all I can say is that I have tned to 
interpret and tabulate the onginal protocols as justly and cor- 
rectly as possible Granted, many tunes the descriptions have 
seemed mcomplete or inadequate m some details, but, on die 
other hand, these necropsies have all been carefully performed bj 
capable men who, in turn, were always under the direct super- 
vasion of others more expenenced than thej 
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As to the last two objections, the first answers itself The 
\crj fact that tins senes consists of patients of all classes and 
conditions makes it far more represcntati\ e and rehable than one 
based on any chosen group Similarly, it is just as fair to at- 
tempt to draw some conclusions from these quite unselected 
400 cases, notwithstandmg that they are but a fraction of the 
whole, as it vould be to analyze a group from other mstitutions 
e\cn though 100 per cent postmortem exammations were made 
Sex — Of our autopsies, 286 (71 5 per cent) were upon males 
and 114 (28 5 per cent ) on females These figures appro-dmate 
^erJ closclj tliose of Fabjan (75 per cent males and 25 per cent 
females), and from a chmeal standpoint, those of Sears and 
Larrabec, and Chatard, who found 76 3 per cent and 81 per 
cent males rcspccti\el\ It would therefore appear reasonably 
safe to assume that lobar pneumoma is about three times as 
pre\alcnt in males as it is in females 

Age — ^Tlic age was stated in 387 of the cases 



Cun. 

Te'eat 

0- 5 

14 

36 

5-10 

6 

16 

10-20 

8 

2.0 

20-30 

40 
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30-10 

79 

20 4 

4O-S0 

83 

214 

50-60 

77 

19 9 

60-70 

55 

14 2 

70-50 

21 

54 

SO-^ 

4 

10 


Climcally, lobar pneumoma is relati\clj common m children 
under the age of six iVfter tliat it diminishes up to tlie age of 
fifteen and tlicn gradually increases until early middle life, 
when it begins to decrease again This would account in part 
for our greater number of necropsies on children under tlie age 
of fi\ e tinn betw ecn the ages of fn c and ten But another factor 
al-o enters to a flight degree Included in this senes are autopsies 
liotii irom the mam hospital and from the contagious department 
of about 300 beds Thus a few of our oases are drawn from what 
in some instance, appeared anatomically to be a true lobar 
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pneumonia as a late sequel to diphthena, scarlet fever, measles, 
or pertussis 

As for the balance of the table, it agrees surpnsmgly \\cll 
ivith what chmcal statistics tell us lobar pneumoma is a disease 
of young adults and dimimshes m its occurrence after about the 
age of forty-five Its mortahly, however, steadily rises Tlus 
decrease m madence may be ascribed to several causes First, 
ivith the approach of middle life the chrome, metabohe, and 
neoplastic diseases increase rapidly Second, ivith each succeed- 
ing decade there are fewer people ahve Tlurd, ivith advancmg 
age exposure to mfection dummshes And, finally, there ap- 
pears to be an augmented resistance to lobar pneumoma after 
middle life 

To illustrate tlus, we find by referring to the Amencan Ex- 
perience Mortahty Table that out of 100,000 people ahve at the 
age of ten there will be but 92,637 hvmg at the age of twenty 
and 85,441 at the age of thirty — an average of 89,039 for the 
decade During these ten years the madence of pneumoma is 
very near its zemth Let us assume, then, that in this period 
220 cases occur Tlus is the average for this interval of Sears 
and Larrabee’s and Chatard’s groups of 1607 cases Now be- 
tween the ages of fifty and sixty there are but 63,861 people 
hvmg, hence if the madence of the disease remained constant, 
we should have about two-thirds as many cases, or 173 Instead, 
using our same standard, we have but 68 — shghtly less than one- 
third To go still further, during the decade from sixty to 
seventy there are 48,243 people hvmg Again, were our ratio 
constant, we should expect a little more than half the number of 
cases we had between twenty and thirty, or about 115 As a 
matter of fact, we find SO, or less tlian a quarter From this it is 
evident that other diseases alone cannot account for this wide 
discrepancy, and so our other two factors of lessened e\posure 
and increased immumty must be considered 

Lung Involvement — ^Therc was a unilateral lung involvement 
321 tunes, and a bilateral 79 The process was confined to the 
left side in 111 mstances and to the nght in 210 
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aisbt ImtU 

Upper lobe 

IS 

Upper lobe 

55 

Lower lobe 

39 

Middle lobe 

7 

Both 

54 

Lower lobe 

32 

Total 

in 

Upper and middle lobes 

14 


Upper and lower lobes 

12 



Middle and lower lobes 

17 



All lobes 

73 



Total 

210 


Bilateral or Doable Pneumonia — Of the 79 cases of bilateral 
or double pncumoma, the following combinations were noted 


Oon. 

FtbysnV 

Left upper and right upper 

4 

3 

Left upper and right middle 

0 

1 

Left upper and right lower 

4 

1 

Left upper and lower with right upper 

5 

2 

Left upper and lower with right middle 

0 

1 

Left upper and lower with right lower 

5 

6 

Left upper and lower with right upper and middle 

2 

2 

Left upper and lower with right upper and lower 

2 

5 

Left upper and lowxr with ngbt middle and lower 

4 

1 

l^ft upper with right upper ind middle 

1 

2 

Left upper with right upper and lower 

1 

1 

Left upper with nght middle and lower 

1 

0 

Left upper with all right lung 

1 

6 

Left lower with nght upper 

7 

•» 

# 

I^ft lower with nght middle 

0 

I 

Left lower with nght loner 

8 

3 

Left lower with nght upper and middle 

4 

1 

Left lower with nght uppir and lower 

6 

3 

Left lower with nght middle and lower 

7 

3 

Left lower with all right lung 

9 

12 

All lobes both lungs 

8 

7 

Totals 

79 

6S 

From a combination of all tbc abo\c the order 

of frequent} 

for cadi lobe afieclcd i« as folloi\s 



RiRlit upper 204 

RjRlit low- J 90 

Left lo«tr j(jO 

RjRlit ruddle J48 

Ixitoppe- jjj, 
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Again, as to the number of lobes involved 


One lobe 

151 

Two lobes 

120 

Three lobes 

103 

Four lobes 

IS 

Five lobes 

8 

Total 

400 


Several mterestmg inferences may be drawn from the above 
First, lobar pneumoma tends to be unilateral and to mvolve but 
one or two lobes In over a third of our cases only one lobe was 
affected, and in almost two-thirds the process did not mdude 
more than two lobes Some maintam that if a careful search is 
made small patches of consohdation may be found in each lobe 
in almost every case of lobar pneumoma The only way to prove 
or disprove this claim would be to e\amme histologically in- 
numerable sections taken from mnumerable levels and areas m 
both lungs As far as the gross picture is concerned, however, 
we feel that our conclusion is fairly accurate 

As to actual lung and lobe involvement, it is seen that the 
nght lung IS much more frequently affected than the left, m a 
ratio of about 2 to 1 This comades ivith the findings both of 
Sears and Larrabee, and of Chatard Chmcally it appears that 
the nght lower lobe far outdistances the nght upper m frequency 
of infection, whereas from a postmortem standpomt the upper is 
not only on a panty with but well ahead of tlie lower One can- 
not help feehng from this that when the upper lobe is concerned 
the prognosis is somewhat more senous than it is when the lower 
or middle lobes are affected 

In bilateral or double pneumoma the more usual combinations 
met with would seem to be those involvmg all five lobes, the 
entire nght lung and left low er lobe, the left low er and nght upper 
or lower lobes, the left lowxr and tw'O lobes on the nght, and the 
entire left lung with the nght upper or lower lobes 

Gross Pathology.— The macroscopic picture vaned from the 
stage of red hepatization to that of organization 
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Red 



212 

Red gra> 



225 

Gray 



317 

OxanirmB 



2 

Combinations of above 



44 

Abscess or gangrene 



19 

Infarction 
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The unaffected lung tissue was descnbcd as congested or 
edematous 167 tunes Through errors of omission, howe\er, 
this figure is probably much smaller than it should be Broncho- 
pncumoma m another lobe uas found in 62 instances (15 5 per 
cent) 

Other accompanjing pulmonary conditions w ere mentioned, 
though probably less often than they actually occurred 


Bronchitis 

179 

Enlarged bronchial glands 

86 

Tuberculosis (healed and active) 

79 

Emphysema 

22 


The Pleura — ^Thc different types of pleural exudate encoun- 
tered present a rather confusmg picture, due largely to tlie often 
compheating factor of an old fibrous plcuiitis The left pleura 
was affected 48 times the right 97, and there was bilateral 
imoUement in 228 instances 


Fibnn 

UsiUml. 

121 

Itailcnl. 

40 

Fib-ous 

126 

71 

Fibnn and fibrous 

65 

9 

Serofibnn 

IS 

2 

Hxdrothoras 

5 

3 

Hemothons 

2 

0 

Total* 

337 

125 

Empyema (total, 59 — 14 7 per cent ) 

a 

5 

Totals 

301 

130 


Earlier in Ihi^ piper I ha% e «;tatcd Uiat tlie pneumonic process 
was confined to one side of tlie chest in 321 of the bodies examined 
and was present in liolh sules in the remaining 79, thus the total 
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number of lungs m which this condibon was found is 479 S} a 
similar computation it is seen that the pleura showed an acute 
reaction of one sort or another in 383 mstances (67 6 per cent), 
an old fibrous condition m 268, and was apparently normal in the 
other 149 

Accompanymg conditions and comphcations m other organs 
directly assoaated with the pneumoma and without other 
ascnbable cause compose a rather formidable hst 


Jaundice 

26 

Acute myositis (rectus abdonunts) 

6 

Acute arthritis 

1 

Superficial abscesses 

3 

Subdiaphragmatic abscess 

1 

Retroperitoneal abscess 

1 

Acute mediastinitis 

11 

Acute peritonitis 

16 

Hydropericardium 

61 

Petcchise of pericardium 

8 

Pericarditis, scrofibnnous 

21 

Pericarditis, purulent 

21 

Cardiac hypertrophy 

98 

Cardiac dilatation 

6 

Toxic change of myocardium 

IS 

Abscess of myocardium 

1 

Thrombi in heart 

3 

Acute endocarditis 

14 

Enlarged spleen 

192 

Toxic change of liver 

189 

Toxic change of gastro intestinal tract 

47 

Toxic change of pancreas 

26 

Toxic change of kidneys 

157 

Acute nephritis 

4 

Abscess of kidneys 

3 

Adrenals enlarged or congested 

3 

Acute prostatitis 

4 

Ovarian abscess 

1 

Menmgitis (277 heads examined) 

14 

Brain, hemorrhages 

4 

Brain, abscess 

1 

Acute sinusitis 

2 

Acute otitis media 

27 

Acute mastoiditis 

9 

Acute parotitis 

2 
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All of the abo\e changes arc gross conditions Onlj the 
kidnc}s A\cre \enfied microscopically Parker and Graham, 
honc\cr, have pointed out that the pancreas and adrenals both 
commonly esdiibit toxic lesions vnth pneumoma Two other 
obscnations are >%orth notmg First, large, edematous, or in- 
tensely congested kidnej-s do not mean acute nephntis Not 
infrcqucntl} in lobar pneumoma the kidneys 'ndgh from 400 
to 600 grams from edema or congestion alone, and not even 
histological!} can anything further be found Second the low 
■ percentage of accessory sinus and middle-ear infection is sur- 
pnang, espcaally when compared with cases of influenza- 
pneumonia, where, out of 200 autopsies, acute smusitis — usually 
multiple — or otitis media was found in 60 per cent 

Concurrent Diseases — large \anet} of concurrent 
diseases were found, but all qmte independent of tlie existmg 
pneumome condition 


Adhcsu'c pencard)tj<> S 

Tuberculosis, spleen 1 

Tuberculosis, intestine 4 

Am>Ioid spleen 3 

Ani>loid livicr 1 

\ni>Ioid L.idne\s 2 

Li\Tr, arrhosis 7 

Liver, gumma 1 

Liver, c} St 1 

Intestine, ulcers 4 

Pvclitis 2 

Artcno^lcrosis 134 

Aneurysm 3 

Cerebral softening 2 

Septic endometritis 1 

Pus tubes 2 

Cholelithiasis 1 

Tvphoid 2 

Purpiiri 1 

Fr)-sipehs 1 

Diphtheria 2 

Neoplasms 16 


Summary and Conclusions —Do all these figures and tables 
nicm anv tiling? Can anv rcluincc be placed on them or an} 
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conclusions drawn? To a moderate degree, yes This senes 
of 400 necropsies is suffiaently large and is a fair and representa- 
ti\e collection The few outstanding features may be bnefly 
summanzed 

1 Lobar pneumoma is far more prevalent m males than in 
females, approximately in the ratio of 3 to 1 

2 It IS a disease of early and earl}' middle adult life Its 
greatest inadence is between the ages of twenty-five and forty- 
five After that it gradually diminishes, due partly to the grow - 
ing inroads of other diseases, and partly to a decrease in exposure 
and an increased resistance, both of w'hich develop with advanc- 
ing age 

3 The nght lung is affected more often than the left, and the 
disease tends strongly to be unilateral 

4 Lobar pneumoma, unlike influenza-pneumoma, is dis- 
tinctly unilobar in type In about 67 per cent of cases, both 
dimcally and at autopsy, not more than two lobes have been 
involved 

5 The pleura show s a reaction so frequently that it may w ell 
be considered as an almost constant accompaniment of the 
original process 

6 The pericardium is affected in varying degree in almost a 
third of the cases 

7 The products formed or ebminated by or as a result of the 
pneumococcus, and occasionally other orgamsms, in lobar 
pneumoma produce a general toxemia with definite reactions 
and lesions in many organs of the body Grossly these changes 
are best and most frequently seen in the spleen, kidneys, hver, 
and heart, whereas histologically they are found still more 
commonly in the adrenals and pancreas 

8 True acute nephntis as a comphcation or sequel of lobar 
pneumoma is unusual if not rare 

9 Acute smusibs and otitis media are dcadedly uncommon in 
lobar pneumoma in adults This would strengthen the idea 
suggested by Blake and Ceal that the pneumococcus by itself 
IS of relatively low pathogematy for the upper respiratory tract 
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CLINIC OF DR JOHN LO\TETT MORSE 
Ceuoren’s Hospital 


CONSTIPATION AND ECZEMA IN AN INFANT FROM AN 
EXCESS OF FAT IN MODIFIED MILK 

This little girl is three and a half months or, more accuratel} , 
fifteen iveeks old She is the fourth child of health}- parents 
Thej are all ali\e and well and there ha\e been no miscamages 
She ii-as bom at full term after a normal labor, uas normal at 
birth, and weighed 7 poimds She is brought here because of an 
eruption on the skin, constipation, and failure to gain satis- 
factorily 

On looking her o\er ue find that she is small, but well nour- 
ished Her color is good The skm on the dieeks, buttoda 
thighs, and dboiis is a httle reddened and thici.cned The 
antenor fontanel is le\el The mouth is healthy There is a 
shght rosarj The heart and lungs are normal The level of the 
abdomen is that of the thorax, nothing abnormal can be detected 
in iL The loner border of the luer is palpable 2 cm belon the 
costal border in the nipple Ime The spleen is not palpable 
The extremities are normal There is no spasm or paralj-sis 
There is no enlargement of the penpheral Ijmph-nodes She 
neighs 10 pounds 

It is endent from this examination that she is not a senousU 
ill babj. She is someiihat undem eight, but, in general, her 
nutrition and dc\cIopment are satisfactorj She has, of course 
a 'hghl, rather mdelj distributed eczema The rosarj shows 
tint she has nd cts, but, as this is sbglit and there arc no other 
bonj signs of rickcL« and no marked disturbance of nutrition, \ c 
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are justified in condudmg that the nckcts is of no practical 
importance There bdng nothing in the physical exanunation to 
account for her failure to gam more rapidly, it is almost certam 
that the cause is to be found m her feedmg The eczema is 
additional evidence m this direchon, because m many mstances 
in infancy eczema is due to some error in the composition of the 
food This error is qmte frequently an excess of fat ’ The story 
of constipation also suggests that the fat in the food may have 
been excessive, as an excess of fat is one of the common causes of 
constipation m infancy Unfortunarely, her mother did not 
bung one of her stools and she has not had one smce she came to 
the hospital We cannot, therefore, find out now whether or 
not our suspiaons are correct If an excess of fat m the food is 
the cause of her troubles, we can explam her failure to gain 
properly by saymg that the undue nchness of the food took 
away her appetite and prevented her from taking a sufiBaent 
quantity We can also explam the ndcets by saying that the 
excessive amount of fat in the food, by combining with calaum 
to form soap stools, prevented the absorption of a sufficient 
amount of calaum to form the bones properly These supposi- 
tions are all theoretic, however, and further study of her feedmg 
history may show that they are unjustified 

It IS of little value m a case of this sort to study only the last 
food To amve at satisfactory conclusions it is necessary to 
study m detail the feedmg history from the begmnmg, although 
to do this may take considerable time The results usually 
justify the trouble, however 

She was breast fed entirely for five weeks She lost 8 ounces 
the first week and then gained i pound a week It is said that 
there was plenty of breast milk, but that it was of poor quahty 
On questiomng the mother more closely, however, we find tliat 
there was no real basis for this statement, except, perhaps, that 
the baby was not gainmg rapidly It w as not weighed regularly 
before or after each nursmg to determme just how much it was 
getting, and the milk was not analyzed A modified milk mix- 
ture was then given m place of one nursmg, then m place of another 
and another, untd she was finally weaned entirely when seven 
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XV ecks old During these two weeiks she began to be constipated, 
but continued to gam J pound a week It was, as I am smre you 
all know, a great mistake to wean this baby xxithout any attempt 
to determine the quantity and quality of the breast milk or to 
correct its defects, if there xxere any This ought to have been 
done, because the facts that she did not vomit and had normal 
stools show that the milk agreed with the baby and evidently 
did not contain an excess of anj element If the quantity was 
defiaent it xxould hav e been easy to giv c the baby some modified 
milk after each feedmg and if the milk was defiaent m any ele- 
ment, it w ould hav e been easy to give a higher percentage of this 
element in the artifiaal food It is very probable, moreover, 
that proper attenbon to the mother’s diet and mode of hfe xxould 
have improved the quantity and quahty of her milk so that she 
could hav e nursed the baby satisfactorily without the addition of 
an artifiaal food 

The mixture which she was given when she was weaned was 

Top 8 ounces from 2 quarts 14 ounces 

Lime-water 2 “ 

Water 24 " 

Milk sugar 4 level tabicspoonfuls 

I-ct us see what this food really was The top 8 ounces of a 
quart of average milk cont^ 13 3 per cent of fat As the 
milk-sugar goes into solution, the total quantity of the mixture 
IV 40 ounces The 4at content of the mixture is, therefore, 14/40 
of 13 3 per cent of fat, or 4 65 per cent This percentage of fat 
IV, of course, too high to giv e any baby and far too high to give to 
a bab> of seven weeks The top 8 ounces of a quart of milk 
contam approximatelj 4 50 per cent of milk-sugar The 14 
ounces of top milk puts, therefore, 14/40 of 4 50 per cent of 
vugar, or 1 50 per cent of sugar, in the mixture There are 
between 3 and 4 level tabicspoonfuls of milk-sugar in 1 ounce 
\ little more than 1 ounce of milk-sugar was thus added to the 
mixture One ounce of sugar in a 40-ounce muxture gives 1/40 
of 100 per cent , or 2 50 per cent The percentage of vugar in 
the mixture i® therefore 4 The top 8 ounces of a quart of 
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milk contam a little less than 3 20 per cent of protem, 14 ounces 
of this top milk m a 40-ounce mixture puts 14/40 of 3 20 per cent 
of protem in the mixture, or 1 12 per cent , that is, for pracbcal 
purposes, a httle more than 1 per cent On general pnnaples 
4 per cent of milk-sugar is rather lou , and 1 per cent of protem 
IS about nght for a baby of this age The 2 ounces of lime-uater 
m the mixture is of httle importance, because, as you know, unless 
the amoimt of hme-uater is at least 25 per cent of the amount 
of milk and cream m the mixture, it has very httle effect m 
delajung the action of rennm on the casein In this mixture the 
hme-water is only 14 per cent of the top milk 

The baby was at first given ten feedings of 3 ounces at two- 
hour mtervals, or a total of 30 ounces m twenty-four hours 
This seems like a large amount of food for a baby of this age when 
its high fat content is considered It may not be too much, 
how ever, as the percentage of sugar is so low It is, as you know , 
not the quantity of food which nourishes a baby, but its content 
m calones In order to determine whether the baby is gctbng 
enough or too much nounshment m this amount of food, w'c must 
find out its caloric content Thirty ounces equal 900 c c As 
the food contams 4 65 per cent of fat, there are 4 65 grams of 
fat in each 100 c c of food, or 41 8 grams of fat in 900 c c of food 
The value of 1 gram of fat bemg 9 3 calones, the fat in the mLx- 
ture funnies 388 calones Figunng in the same way, the mix- 
ture contains 36 grams of milk-sugar and 10 grams of protein 
The calonc value of 1 gram of sugar and of protem is 4 1 The 
sugar and protem add therefore (36-1-10) x 4 1 calones, or 188 
calones, to the value of the mixture The total value of the food 
IS the sum of the fat, sugar, and protem, or 576 calones The 
baby weighed 7 pounds at birth, lost ^ pound the first week, and 
gamed { pound a week for six weeks, thus weighing when she 
began to take this food 8 pounds She thus got somewhere in 
the neighborhood of 72 calones per pound when she began to take 
this food A kilogram bemg 2 2 pounds, 8 pounds is equal to 
3 6 kilograms This food gave her, therefore, 160 calones per 
kilo This IS more than the average baby of that age usually 
takes, but it is possible that she might utilize it, if she was un- 



COKSHPATION AND ECZEMA IN INFANT 5 S 9 

usually active and might need it to make up the weight which she 
had not gained 

She took all of this mixture eagerl}’’ and gained rapidly for a 
couple of weeks, so that she was then given eight feedmgs of 4 
ounces at two and one-half-hour mtervals, or 32 ounces m twenty- 
four hours This amoimt probably ga\ e her about the same num- 
ber of calorifs per kilogram of eight, as she had gained wdght 
m the meantime She took the extra amount \ eiy well for about 
a week and contmued to gam Then her appetite began to drop 
off a litUe and she ceased to gam She did not \ omit, but became 
\CT} constipated Her bowels did not mo\e mthout the aid 
of suppositones or enemas of oil or glycerin The mother is 
not \cr> dear as regards the character of the stools, but think;; 
that they were smooth and rather hght m color A rash also 
appeared on her face, which %aned from day to day, being 
sometimes better and sometimes worse The loss of appetite 
was probablj due m part to the high percentage of fat m the 
mwture and m part to the cxccssne calonc ^ aluc of the food, the 
total bemg more than she could be expected to take contmuously 
The constipation and the rash on the face arc readily explamcd bj 
the lugh percentage of fat 

When tw cl\ e w eeks old she w aghed 9 \ pounds The amoimt 
of top milk was then mcreased by 2 ounces and the same amount 
of water was left out The sugar was also mcreased The 
mixture w as tlicn 


Top 8 ounces from 2 quarts 

Lime-Tralcr 

Water 

Milt-sugar 


16 ounces 
2 " 

22 

3 rounded tablespoonfuls 


She was gi\en eight feedings of 33 ounces at three-hour interxals, 
being awakened at night to be fed Tins gi\cs a total of 30 
ounces in tw entj -four hour^ It is ratlier difficult to sec w h\ this 
change was made, unless it was that the ph>-siaan thought the 
babj would gam more if tlie food was stronger, and that her 
appetite would be better if tlic inlcnak were longer and the 
amount p\ cn at a fecthng smaller It is exndent that he did not 
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appreaate tlie true situation at all and did not understand i\hat 
changes, if any, he really made in the composibon and calonc 
value of the food Let us see i\hat this new mixture really Mas 
Figuring it in the same way as before and calculating that a 
rounded tablespoonful of milk-sugar w'eighs 5 ounce, ve find 
that the composition of the mivture is 


Fer ctiit 

Tat S 32 

Milk-sugar S 55 

Protein 1 28 

The lime-water is 12 5 per cent of the top milk in tlie muiturc 
and the calonc value of the mixture is 725 calones If she took 
the -whole mixture she would get 168 calones per kilogram of body 
iveight The net result of these changes v'as, therefore, to exag- 
gerate all the bad points m the previous mxxture, the percentage 
of fat being raised and the number of calories per kilogram of 
body M'eight somewhat higher The results of the analysis of 
this mixture illustrate i ery well how necessary it is to know the 
composition of infants’ food m percentages of tlie various food 
elements and how little physiaans really know what changes 
they make in the composition of a food w'hen they add or leave 
out a httle of this or that mgredient, unless they figure it out in 
percentages I am sure that the physician who made tliese 
changes m this food ivould be amazed if he was shoum ivhat he 
really did by them 

What would be expected to result from these changes hap- 
pened The baby did not want all her food The constipation 
remamed the same, she gamed but httle, the eruption on her face 
mcreased, and also appeared on the buttocks and neck 

After a week, milk of magnesia ivas used in the mLxture in 
place of the hme-nater The physiaan probably ordered this 
change because of the constipation Two ounces of milk of 
magnesia is a very large dose, however, for a baby of thirteen 
-nedt-s One or two teaspoonfuls a day is ordmanly enough to 
give several movements It should be given all at one tune in 
one feedmg, moreover, instead of being mixed with the food for 
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the whole day, so that the amount can be varied as necessary. 
It may be that the phj'siaan had been readmg some of the ad- 
\erbEements of the manufacturers of milk of magnesia or had 
just been \'isitcd b\ one of their agents, and, behevmg what 
he had read or been told, gave it to “prc\ ent the formation of 
dense curds in the stomach, render the milk more digestible, and 
o\ercome any tendency to constipation, bihousness, or milk 
dyspepsia” If so, he rather o\erdid it, as the manufacturers 
claim that “a teaspoonful of milk of magneaa will produce as 
soft and flaky a curd in milk as 6 ounces of lime-water ” The 
magnesia caused, of course, looseness of the bowels, and the 
mother w ent back to the hme-w ater The constipation returned 
and has persisted The stools are, accordmg to the mother, hard, 
hght \cllow, a’nd smooth The erupbon has continued to be 
about the same The bab> has gamed a httle m weight, now 
weighing, at fifteen weeks, 10 pounds 

Our stud> of her feeding historj jusbfies, therefore, our 
ongmal supposibon that she had been getbng too high a per- 
centage of fat m her food It also shows that, theorebcally at 
least, she has been gi\ en as one of tlic results of this high per- 
centage of fat a food somewhat high m its calonc value It does 
not pro\e, howe\er, that the high percentage of fat in the food is 
the cause of her sjinptoms As these symptoms arc those 
charactensUc of an excess of fat, and no otlier cause for them has 
been found, it seems reasonable to behe\c howexcr, that they 
arc due to the high percentage of fat l\Tiethcr the\ are or not 
can be casiK determined bj cutbng down the percentage of fat 
in her food and gixing her a more reasonable muturc 

When babies ha\c a disturbance of the digesbon or of nutri- 
tion from an excess of fat in the food it is alwaxs adxisablc to 
cut the percentage of fat waj down at once rather than to cut it 
down a litUe at a bmc unbl tlie tolerance is found Time is 
always saved bx cutbng the fat out cnbrclj, or almost entirely, 
and then finding the bmit of tolcrince on the waj up instead of 
on the wax down This babx has not xomited and has had no 
marl cd disturbances of nutnbon on 5 32 per cent of fat It is 
probable, therefore, Uiat it will not be nccessarx to cut out Uie 
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fat in her food entirely She can, I think, take 2 per cent of 
fat without difficulty She has never shown any signs of in- 
tolerance for milk-sugar or protem There seems to be no reason, 
therefore, why we should not give her higher percentages of 
milk-sugar and protem — 7 per cent of milk-sugar and 1 50 per 
cent of protem seem reasonable It will be well to keep on inth 
the three-hour mtervals She ought to sleep through from 10 
to 6, but as she is accustomed to bemg fed twice m the mght, we 
will at first cut out but one mght feedmg, givmg her seven feed- 
mgs m the twenty-four hours If we cut out two feedmgs it 
would be necessary to mcrease the amount of food at each feedmg 
so much tliat she probably could not take it Four ounces at a 
feedmg would seem to be about the nght amount Seven feedmgs 
of 4 ounces will give her 28 ounces m the twenty-four hours As 
she has never vomited or shown any symptoms of difficulty m 
the digestion of casern, there is no reason for addmg an alkah to 
her food Her mother can get dean milk and is so situated 
finanaally that she can keep it cool It is not necessary, there- 
fore, to pasteurize or boil the mixtmre There bemg no difficulty 
m the digestion of casern, there is no reason either for boilmg it 
on this accoimt 

In deadmg on the composition and amount of the food, we 
have thus far entirely disregarded its calonc value I am qmte 
positive that it is suffiaent and not excessive, but -ne ought to 
know what it is, so that if she does not gam wc shall know at 
once w'hether it is because she is bemg underfed or not Cal- 
culatmg m the same way as before, we find that 28 ounces of this 
mixture, which contains 2 per cent of fat, 7 per cent of sugar, and 
1 SO per cent of protem, gives about 450 calones, or approxi- 
mately 100 calones per kilogram of weight This is somewhat 
lower than the average calonc needs for her age, and as she is 
underweight, she probably needs more than the average If 
she does not begm to gain very soon, therefore, w e must give her 
more nourishment m some w ay This may be done by mcreasmg 
the amount of the food, by mcreasmg the percentage of protein 
or by adding starch to the food Probably it will soon be pos- 
sible to also mcrease the percentage of fat 
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We must now tdl the mother how to prepare the baby’s 
food, so that it will contam the percentages of the different food 
elements upon which we have decided I will not take up the 
different steps of the calculation m detail because you are all 
farmhar with them, but will figure it quickly for you Usmg 
gravity, or 16 per cent cream, of 28 ounces, or 3^ ounces, 
will give us the 2 per cent of fat required The 3i ounces of 
aeam m the 2S-ounce mixture will give us fj of 3 20 per cent 
of protein, or 0 40 per cent. As we want 1 50 per cent of 
protein, and have thus far only 0 40 per cent., we must get the 
other 1 10 per cent from the skimmed milk \\hich we calculate 
to be fat free, although w e kno\v that it reallj is not ^ of 
28 ounces, or 9^ ounces, of skimmed nulk will give us the rest 
of the protem needed The gravity cream and the skimmed milk 
both contain 450 per cent of milk-sugar The 13 ounces of 
graMty cream and skimmed milk in the 28-ouncc mixture, there- 
fore, add ^ of 4 50 per cent , or practically 2 25 per cent of 
milk-sugar to it We want 7 per cent , or 4 75 per cent more, how- 
eier, and must add it in the form of dry milk-sugar 4 75percent 
of 28 ounces is H ounces One rounded tablespoonful of sugar 
IS equal to ^ ounce and 1 lc\el tablespoonful to approximately 
i ounce We ivill, therefore, add 2 rounded tablespoonfuls and 
1 lc\el tablcspoonful of milk-sugar to the mi.xture 15 ounces of 
water will be needed to make up the 28 ounces desired I 
I'll! now fill out and gix e her our stock shp, telhng her how to 
prepare and give the food 

Preparabon of Modified Milk — ^Pour off or, better, dip off 
With a cream dipper all the cream which is xisible on a quart 
bottle of milk This is "granty cream ” If there is not enough 
cream on 1 quart of milk, take off the cream from another quart 
of milk and mix the cream from the 2 quarts together 

The milk which is left after the cream has been rcmoied is 
‘‘kimmed milk ” Mix as follow s 


'01 <-3S 
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Gravity cream 
Skimmed milk 
Lime-water 
Boiled water 
Barle> -water 
Milk-sugar 


3} ounces 

.. 9i 

ti 

15 

41 

2 rounded tablespoon fuls and 
1 level tablespoonful 
and keep covered for minutes 


Heat to 
Keep on ice 

Give baby 4 ounces at a feeding 

Feed at 6, 9, 12, 3, 6, 9 or 10, and once in the night 


It Will probably not be necessary to give the babj' anytlimg 
for the constipation after a few days In the meantime it will 
be wise to put a teaspoonful of milk of magnesia, more or less, as 
the case may be, in tlie 6 pm bottle Later we will give the 
baby 1 or 2 tablespoonfuls of orange-juice daily 

The eczema, which is sbght, w-ill probably quickly disappear 
when the food is changed In the meantime the baby must be 
kept from scratdung, and no water should be apphed to the 
affected areas They can be kept clean with sweet oil, mineral 
oil, or lanohn It will also be wise to keep them lightly covered 
with some bland ointment like Lassar’s paste without the 
saheyhe acid, zinc oxid ointment, or cold cream 
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Children’s Hospital 


1 CONGENITAL ATELECTASIS. 2 BRONCHIAL TETANY 

CASE I 

The first case’ I have to show >ou presents a condition in- 
teresting in Itself, and also of especial importance and interest 
as regards differential diagnosis 

This babj was born last night at 7 30 p m after a \ erj- quick 
labor before the obstetndan m charge got there The labor 
was an unusuall} casj one and lasted about three hours No 
anesthetic was used The cord was around the bab>’s neck 
when bom, but apparently did no harm, as respiration was 
immediatelj established He cned once or twricc soon after 
birth, but has cned \ ery little smce then He passed meconium 
dunng birth His weight is 7 pounds, 8 ounces He was 
‘■lightlj cjanosed at birth, and at 8 p m , one-half hour after 
birth tlic cjanosis was a little more marked At 1 o’clock this 
morning the cj anosis became c\trcmc, so that artificial respiration 
’’ ith a pulmotor w as used and 0 x 5 gen w as given This morning 
he looked a good deal better than he did dunng the mght, al- 
^ough he w as still somew hat cj anotic The nurse saj's that the 
c\ anosis becomes less when he cries, instead of more, as might be 
c-'Tcctcd 

Fhj-sical examination shows a well-de\ eloped, normal looking 
bab\ sa\c for a moderate degree of generalized c> anosis As 
>ou can see, his respiration seems pcrfectl> normal in character 
and rate His heart is quite normal, no thnll or murmur The 
sounds are of good quality Tlierc is no dulniss demonstrable 

'This C3M was seen with Dr George Ma>, of Newton, at the Newton 

C’pital shorn I wuh to tlianV. for the loan of the s r 3 \ plate*; 
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over the thymic region, nor can the thymus be felt at the supra- 
sternal notch The cyanosis is not mcreased, nor is the respira- 
tion made diflScult by retractmg the head To percussion the 
right a-alla is very shghtly less resonant than the left, but there 
can be detected no change in the respiration on either side, vhich 
is qiute normal m character The abdomen, throat, and ex- 
tremities are negative The fontanel is not bulging and the 
reflexes are normal The baby cries v-ith a strong, lusty cry, as 
you can notice, and I thmk you will agree with me that the cy- 
anosis is not changed one w'ay or the other by crymg The rectal 
temperature is 99 4° F 

Discussion — We are confronted with a cyanotic newborn 
baby, twelve hours old The cyanotic babies represent a rather 
important group m considenng diseases of the newborn, and the 
differential diagnosis may in some cases be rather difficult Let 
us see w’hat are the main causes of cyanosis m the first few’ days of 
hfe 

1 Ordmary asphyxia 

2 Congenital heart disease 

3 Enlarged thymus 

4 Cerebral hemorrhage 

5 Sepsis 

6 Pulmonary atelectasis 

In this case the ordinary type of asphyxia from intra-uteiine 
causes can be ruled out, as there was no difficulty in resuscitating 
the baby after dehvery, and he breathed w'ell Furthermore, the 
condition of cyanosis has lasted too long to be classed under the 
headmg of cyanosis from the ordinarj type of asphyxia 

Congenital heart disease is one of the most common causes of 
cyanosis in such a baby as this Although in this case there are 
no murmurs, it is qiute possible to have a congenital heart lesion 
severe enough to produce cjanosis, and perhaps kill the child, 
without bemg able to detect anything abnormal about the phys- 
ical exammation of the heart Particularlj' if the lesion is an open 
foramen ox ale there maj be <^’anosis without a murmur In 
pulmonary' stenosis, defect of the interx entncular septum, or 
patent ductus arteriosus there is practically always a murmur, 
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although if the patent ductus is very large and much dilated the 
resistance to the flow of blood may be so small that no murmur is 
produced 

In this case it is not possible, therefore, to rule our definitely a 
congenital heart lesion, although the lack of abnormal physical 
signs on exammation of the heart makes it most unlikely 

In my expenence mlargemenl of the thymus gland is not a fre- 
quent cause of cj'anosis in newborn babies If m this case the 
trouble were due to enlarged thymus, it is probable that the baby 
would have more difficulty m breathing, from pressure, and as 
}ou can see, he seems to have httle actual difficulty, although his 
respirations are rather feeble Percussion of the thjTnus is very 
unrebable and I do not beheve that it is possible to detect any 
except verj' extensive enlargement of the thymus by this means 
W ith enlarged thymus, retraction of the neck often caused m- 
creased cyanosis and difficulty m breathmg, owing to mcreased 
pressure upon the trachea It would seem that thjTmc enlarge- 
ment is not a probable cause of the difficulty m this case 

Cerebral hemorrhage is one of the commonest causes of cyanosis 
in newborn babies It is, of course, most hkely to occur during a 
long hard labor, but may occur m any sort of labor There are 
practically always pressure sjTnptoms of some sort, such as 
exaggerated knee-]crks, spastiaty of the extremities, twitdung, 
bulging fontanel, etc , assoaated with the cyanosis and feeble 
respiration, and as none of these signs are present in this baby, 
cerebral hemorrhage need not be senously considered 

■^ny newborn baby who is sephe mav be cj anotic from general 
toxemia There is no focus of sepsis to be found in this babj', 
furthermore, he is too v oung to lia\ e dev eloped any septic process 
*rhc normal temperature does not help one way or another, as 
the temperature mechanism m newborn babies is so unstable that 
>t IS not uncommon to have a normal temperature with sev ere 

'cpsis 

Congenital pulmonary atelectasis is a fairlj frequent cause of 
csTnosis in the newborn In utero, masmuch as the fetus does 
not use Its lungs, thev arc in an unexpanded condition With the 
“n't few cnes after birtli tlie lungs normallv become expanded 
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Certain feeble babies, espeaally prematures, may not cry witli 
suffiaent vigor to expand tlie entare lung and there ma}' remain 
large or small areas of unexpanded lung, with collapsed alveoh 
(atelectasis) These areas of atelectasis are most hkely to be 
found near the bases behind, but may occur in an> porhon of the 
lungs The physical signs are variable, if the area of atelectasis 
IS large, there may be dulness, with a few fine rSles and bronchial 
or bronchovesicualr respiration In many cases there may be no 
physical signs at all, however, and the diagnosis has to be made 
by the symptoms The condition may last for weeks, and the 
chief manifestations of it are asthema, feeble cry, poor nursmg, 
usually but not always cyanosis, and sometimes subnormal 
temperature Comnilsions are not at all infrequent, and feeble 
babies often die suddenly without apparent cause, the condition 
of atelectasis being disco\ cred only at autopsy 

As regards this particular bab}', the most probable diagnosis 
IS atelectasis, partly on account of the symptoms, partly on ac- 
count of the shght dulness in the axilla, and espeaally on account 
of bemg able to rule out the other causes of cyanosis in the new- 
born Congemtal heart disease cannot be excluded absolutely, 
but is unlikely on account of the lack of a murmur 

Prognosis — ^In this particular baby the prognosis ought to be 
good, as he is a robust baby of good weight The lack of sub- 
normal temperature and the comparative case with which he 
breathes are also favorable signs, although he had considerable 
difficulty last mght 

Treatment — ^The treatment of an atelectatic baby is to make 
him cry and to keep him warm So let us direct the nurse to make 
him cry by pin ching or otherwise imtatmg him every hour 
If this does not suffice we will have him dipped alternately mto 
cool and w’arm water, although she probably can get him to ay 
without this Inasmuch as he is m a hospital we can get a 
roentgenogram of his chest taken today w’hich should confirm 
our diagnosis, then we can take another one tomorrow or next 
day to see what progress the lung is making toward expansion 

T'JiO Days Later — ^Thc nurse reports that she had no dif- 
ficulty m making him cry and was able to do so every hour 




intl \cr\ siti^factorih the cliiTcrcnce before and after 
' xp-'n-ton of the lunc 

I i^urc was t lUn ^liorlU after uc '.au the bab\ the dae 
b'fo'c \t-t«.rd'.\ and, a-; \ou can ‘•ce on one Mdc the lung is 
''ttf'iirch unevpandtd as shown b\ \(.r\ definite shadows 
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Figure 59 ^\hlch was taken this morning shows the lungs 
almost complete!} e\pancled 'Ihc i-ra} is, of course, a most 



I ig s9 — Showing lungs almost complLlil) tvniulcci 

^aluablt aid m the recognition of congenital atelectasis hut, 
unfortunatel} is not practical to cmiilo} cNcejit m a hosjiilal 

CASE II 

This girl Mar\ J , «c\en }cars old, entered the hospital some 
w eeks ago w ith the follow mg hislor} 

Family and Past Histones — Not important 



COKGEXTTAL ATELECTASIS BRONCHIAL TETANY 6oi 


Present Illness — A Lttle over a j ear ago she had an unusually 
se\cre attack of measles, which lasted several weeks About a 
month following the measles she began to ha\ e attacks of cough- 
ing, during which she became blue in the face and extremely 
dvspneic The attacks \aried a good deal in frequenq. , some 
daj s she w ould have eight or ten a da> and then w ould be entirelj' 
free from them for a few daj's After a month the attacks be- 
came more sc\ ere and had assoaated with them stiffn^s of the 
bod\ , staring of the eyes, and tome spasm of the hands and feet 
She has had these attacks of spasm of the hands and feet and 
stiffness of the body without the cough and dyspnea, but the 
tv 0 usuallj go together Dunng an attack she has great diffi- 
cult} m breathing, and her mother says she has been afraid 
sc\cral times that she would choke to death Each attack 
usuallj lasts about ten minutes Between attacks she breathes 
i.ithout difficult}' has no cough, and apparent!} feds perfect!} 
^cll The condition started in the fall grew progressive!} 
'vorsc dunng the winter but m the summer she w as much better, 
although not entirelj free from attacks This winter she has 
been worse than eier, and some dajs has had as many as thirtj 
spasms in tlic tw entj -four hours 

Physical Exommation — ^The essential parts of the phj'sical 
cxanunation and the laboratorj' findmgs are as follows 
A fmrl} health} lookmg, well-dci eloped girl 
Lungs — ^hlany wheezj riles scattered tliroughout the diest 
^^od^lnessorcmph}’scma No bronchial breathing D’Espinc’s 
sign absent 

Thymus — ^Ko enlargement made out 
IJ earl — ^Not remarkable 

Clnvslek's Stgn — Strong!} positiic in the first degree, that 
1^1 the whole side of tlic face twitches when the skin is tapped 
O' cr faoal nen c 

Trousseau's Sign — ^Positisc 

Peroreal Sign — ^Posilis e 

Temperature 09 5® F Respirations 25 

Von Pirquct sbghti} posiUic WTiitc blood-count 28,400 
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The mght after adimssion she had eighteen spasms, lasting 
usuaUy about five mmutes each 

The spasms somewhat resembled pertussis except that there 
was not the crescendo character usually seen m pertussis The 
dyspnea started as soon as she began to cough Dunng each 
attack she grew very cyanotic, and, on the whole, tliey were very 
alarming attacks to watch When the spasm was finished there 
was somebmes, but not always, a “whoop,” which much re- 
sembled that of pertussis or of laryngismus stndulus The hands 
and feet were hdd during most of the attacks in the charactensbc 
posibon of tetany 

For the first few days she had between thirty and forty spasms 
in the twenty-four hours Once or twice she vomited after a 
spasm, once had a nosebleed, and twice mcontmencc of feces 
It was suiprismg to see how httle the spasms seemed to bother 
her, betvi'een spasms she did not appear at all exhausted, looked 
well and apparently felt well, save for a moderate amount of 
wheezmess Dunng an attack she did not lose consaousness 
nor did she have at any fame what could be called a general 
convulsion 

The diagnosis of “bronchial tetany” seems justified, as she has 
the Chvostek sign, carpopedal spasm, etc , and the electnc re- 
actions, which have been done, ^ow the charactensbc lowering 
of the threshold of nerve exatafaon 

She has been here for some fame, as you can see by her chart, 
and is gradually getfang much better, having now' only three or 
four mild spasms m the twenly-four hours Whether her 
improvement is due to the special treatment she has received, 
or whether it is simply because she has been kept in a quiet place 
m bed it is hard to say 

She has been treated as follows 

1 Calaum lactate, gr 10 every three hours 

This had apparently no effect on the number or seventy 
of the spasms, so w’as disconfanued after about ten days’ 
tnal 

2 Parathyroid extract, gr 1 three fames a day, was also 
tried for about ten days, without any apparent benefit 



CONGENITAL ATELECTASIS BRONCHIAL TETANY 603 


3 It was noticed that she excreted very httle urine, hardly 
e\ er more than a third of the fluid intake It was thought that 
she might be retaining sodium chlond, and that vanations in 
fluid mtake might make some difference m the amoimt of sodium 
chlond excreted, and m the number of spasms, so her flmd intake 
was kept at various levels for periods of several days each — 
16, 45, and 70 ounces Changmg the flmd intake seemed to 
lia\e \er}' httle effect upon dther the number of the spasms or 
upon the output of sodium dilond She had no more spasms 
when dnnkmg only 12 ounces of water daily than when she took 
70 ounces On two succesdve da>s she was gi\en 5 grams of 
sodium chlond to see whether the number of spasms would be 
mcrcascd No mcrease w as noted 

\Ye had about made up our minds to tr>' subcutaneous mjec- 
tions of magnesium sulphate, as advocated by Berend, when she 
began to improve, and at the present time is haMng only three 
or four mild spasms m the t\\ entj’-four hours 

Discussion “This condition was first dcscnbed by Lcderer 
in 1913, who ga^e it the name of “brondual tetany ” Cursch- 
mann soon after dcscnbed certain other cases of a somewhat dif- 
ferent t}pe from those of Lederer Short papers b> Rietscbel 
and bj Wicland appeared m 1913 and 1914, but aside from this 
'cij’ hide has been written regardmg it Lcderer saw 58 cases 
of spasmophiha among 5903 ambulator^' and 767 ward patients, 
6 of these showed “bronchial tetan> ” His patients were all 
under s« months old and all of them died In most of lus cases 
there was continued spasm of the bronchioles probably lasting 
until death, maiufested cspeaally b\ areas of pulmonarj' ate- 
lectasis, cough, rapid respiration, and cyanosis Two of his 
cases h\ed for between two and three months after the onset 
oi sjTnptoms, and more closclj resembled the case that we ha^e 
been discussing Acconhng to Lcderer the condition most 
IilcK to be confused wrtli bronchial tetam in litUc babies is 
pneumoma a:-Ra\ of the chist is of the greatest \alue, and a 
number of Lcdcrcr’s cases were first thought to be pneumoma 
until x-raj examination showed Uiat the lung condition was one 
of atelectasis Tlic atelectasis is cau:«d b\ tome spasm of the 
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bronchial smooth muscle, which shuts off the air supply to the 
alveoh supphed by that particular bronchial tube 

Smce the condition of ^asm may last for da 3 's, weeks, or 
even months, the air m the shut off alveoh is absorbed, the walls 
collapse, and that part of the lung becomes atelectatic In 
Lederer’s cases there was dulness over certain portions of the 
lung, which seemed sharply demarcated, ivhile over the rest of 
the chest there was likely to be emphysema 

In 4 of his cases (the most severe ones) the bronchial spasm 
was contmuous, in the other 2, which hved longer, it w’as ap- 
parently mtemuttent Lederer says, “There will probably be 
reported, as people begm to recognize this disease, milder cases 
in which the bronchial spasm may last only a short time ” 
Curschmann noticed that in certam adult cases he had been 
callmg bronchial asthma there was a considerable imtabihty of 
the faaal nerve, ivith a positive Chvostek’s sign This led him 
to suspect that these might be, m reahty, cases of tetany His 
cases resembled closely the one we have been discussing, with 
the exception that the attacks w'ere not so frequent He re- 
ports very good results after treatment with calaum lactate 
Accordmg to Curschmann, atelectasis need occur onh^ in the 
most severe fatal cases, and there may be all gradations between 
the severest bronchial spasm and less severe and more tem- 
porary spasm, wth consequent vanation in the climcal picture 
In this girl the bronchial spasm is certamly not continuous, 
and the larynx is probably mvolved as well, as shown by the 
“whoop” which sometimes occurs It is, of course, quite im- 
possible to tell how much of the difficulty ivith respiration is due 
to bronchial and how much to laryngeal spasm 

Inasmuch as the spasmophihc attacks started soon after she 
had measles, it is not unreasonable to suppose that the measles 
may have had something to do with it, in just what waj', it is 
not certam It is the same condition as spasmophiha in little 
babies, and probably has somethmg to do with an insuffiacnt 
calaum retention, the same sort of process that occurs m babies 
with spasmophiha Coinadent with this there is probably an 
overstonng of sodium m the bod^, which increases nerve c\- 
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Qtabilit} Disease of the parathyroid glands has also been 
found in a few cases of spasmophiha, but is by no means con- 
stant It IS not difficult to understand how babies who are 
haMng trouble wuth their feedmg ^ould ha\ e a disturbance of 
the salt metabohsm, but it is hard to see why a well-grown, 
health) girl such as this should de\elop the condition It is 
interesting to note that feeding her sodium chlorid by mouth 
did not seem to mcrease the number or se\ enty of the spasms 
Large doses of calaum chlond or of calaum lactate sometimes 
work \er5 well in spasmophiha As near as we could tell with 
this gnl they seemed to do her httle good 

The condition of bronchial tetany is a most unusual one, and 
for this reason I report it, as there is practically nothmg con- 
cerning it in the American literature 
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Children's Hospital 


TWO CASES OF ACQUIRED HEART DISEASE IN 
CHILDHOOD 

I AM going to sho\i 2 cases of acquired heart disease, dis- 
cuss their diagnosis and treatment, and briefly take up other 
types of the disease 

Case I — G is an only child, eight years of age, whose 
parents are still hving and He was bom at full term after 
u normal labor and was breast fed for ten months He had 
brondiopneumoma when t\\o years old and at three years of 
age had measles 

This winter he has been attending a mihtary school Three 
weeks ago he was admitted to the school hospital, wth what 
was thought to be a mild attack of influenza, as he was not 
'cry sick, at the end of a week he was discharged from the 
hospital and came home on a \acation On Icavmg the hos- 
pital he did not seem sick and was not fc\cnsh, though for the 
past week he has been complaming of a shght pam and stiffness 
in his ankles After he got home the pain and stiffness m his 
ankles was more se\crc and he began to complain of pains in 
lus wrists and elbows He was allowed to be out of doors as 
u^ual until two days ago, when he seemed to ha^c considerable 
fc\cr and his left knee and ankle became shghtly swollen so that 
he walked with difficulty On admission to the hospital his 
niouUi temperature was found to be 102° F 

Physical Exammation — ^Hc was well de\ eloped, well nour- 
ished, of good color, and did not seem ^ery sick, although he 
cosiplaincd of a great deal of pain m his left ankle and his left 
I nee and slight pain in his nght ankle and both elbo,\s, when 
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they w ere moved The left ankle and knee v ere shghtly sw ollen 
and were tender on pressure, and there was a slight redness and 
heat of the left ankle The other joints w'ere not tender The 
tongue was clean There were two carious molar teeth The 
tonsils were moderately enlarged, showing some evidences of 
previous infection There w'as no enlargement of the peripheral 
lymph-nodes The cardiac impulse w'as visible and palpable in 
the fifth space SJ cm to the left of the median hne The 
upper border of the relative cardiac dulness was at the lower 
border of the second nb The left border was cm to tlie 
left of the median hne, the right border 2^ cm to the nght 
of the median hne The cardiac action was somewhat irregular 
and the pulse-rate w'as 120 The first sound at the apex was 
good, but contmued mto a short, blowmg murmur, transmitted 
into the axilla The second sound at the pulmomc area was 
accentuated and there was no venous hum m tlie neck The 
murmur did not disappear on changing the position of the 
patient from lying to sitting The lungs were normal to aus- 
cultation and percussion, the abdomen was level, there w'ere no 
masses or tenderness, and no spasm The spleen and hver were 
not palpable The extremities were normal There was no 
spasm or paralysis The knee-jerks were equal and normal 
The hemoglobm was 90 per cent (Sahh) The leukocyte count 
was 12,000, and 85 per cent were polynuclears Exanunation 
of the blood-smear showed nothmg abnormal The evamma- 
tion of the unne was normal 

Discussion — ^The history and condition found in the joints 
are typical of rheumatism in childhood There is undoubtedly 
somethmg abnormal about the heart, with the rheumatic infec- 
tion, one would be on the lookout for cardiac involvement, as 
unfortunately the heart is frequently involved with this tjTJC 
of rheumatism In this case a functional murmur can at once 
be excluded on the good color and the absence of a venous hum 
in the neck The enlargement of the heart and the absence of 
a murmur at the pulmomc area are also against it There is 
probably some mvohement of the myocardium, as there nearly 
alwajrs IS with rheumatic infection of the heart but any marked 
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degree of myocarditis can be ruled out by the character of the 
unpulse, the strength of the first sound, the accentuation of the 
second pulmonic soimd, and the absence of enlargement to the 
right The mcreased pulse-rate would mdicate sbght myo- 
cardial mvolvement The murmur is characteristic of an early 
endocardihs of the mitral valve The diagnoris is, therefore, 
acute endocarditis with some in\ol\ement of the myocardium 

Prognosis — ^There is no immediate danger of life from the 
endocarditis If proper treatment is carried out, and a recur- 
rence of the disease with further damage to the heart pre\'ented, 
the heart will not be senously affected There is very httle 
chance of complete recovery', as there is almost certain to be a 
permanent deformity of the mitral valve The exact extent of 
the myocardial infection and the later acatnaal change in the 
mitral valve can only be told by later obsen'ation 

The prognosis may be said to depend chiefly on the possi- 
bility of preientmg a fresh infection The power of recovery 
in joulhful hearts is much greater than m adult life, but the 
prospects of a reinfection with further damage to the endo- 
cardium and myocardium are mudi greater m youth than in 
adult hfe 

Treatment — ^The most important thing in tlie treatment is 
rcbt, c\er3'thmg else is subordmate He should be kept m bed 
for four or sl\ months, or longer if necessary, m the hope of 
rendering the heart functionally sound ITie persistence of a 
mitral murmur or slight dilatation does not preclude the pos- 
■nbiUty of secunng this result A week in bed at this time may 
mean a year of life later on, he must be kept in bed not only 
dunng the acute stage, but for months longer If the tem- 
perature ceases to be cle%atcd we may conclude that the active 
general infection is gone It is desirable to mmntain the abso- 
lute rest in bed as long as any’ signs of activ c cndocardibs per- 
'ist, of these the most useful is an increased heart rate and dila- 
tation of the left ventricle The most satisfactory’ sign of rc- 
covery is the slowing of the pulse-rate If the rate contmues 
above 100 and no other cause can be found, we may assume that 
the infection is still present and further rest is required WTien 
vox. 4—39 
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the pulse-rate is reduced to 90 tlie pabent may be allowed to 
sit in a recbnmg chair, previous to this, while the pabent is 
sbll m bed, he may be gradually accustomed to elevabon of the 
head by the addibon of an extra pillow for an hour or more 
daily Greater freedom may be permitted when it is found 
that with the mcreased exercise the heart-rate is kept below 
100 When he is allowed out of bed the change should be only 
from bed to sofa or easy chair by degrees Later a httle walk- 
mg about the room may be permitted, careful obser\'abons 
being made as to the effect of exerase on the heart, and more 
especially to the marked increase of the pulse-rate, and of 
breathlessness or fabgue on walking His life must be most 
carefully regulated for a year or two after he gets up, and the 
amount of exerase hmited He will probably feel well and 
wish to do what other children do, but he must, however, be 
restrained, and his whole hfe planned to save his heart and to 
prevent reinfechon 

It IS often said that sahcylates are useless m the treatment 
of endocarditis, but this is going too far As regards the direct 
effect of sahcylates on myocardial or valvular inflammabon, 
the result may not be appreciable or mamfest, but we have to 
consider the general rheuraabc infecbon which had started the 
endocardibs and which tends to keep it up, and if we keep this 
infecbon under or remove it from the system by means of sal- 
icylates, w'e are undoubtedly improvmg the prospects of the 
pabent as regards his heart It seems reasonable to me that 
if the sahcylates help the rheumabsm they -will have a very 
favorable influence on the endocardibs, which is a mamfestabon 
of rhe umatism It is hard to understand at any rate how they 
can do harm in rheumabsm as some wnters think they do 
The most sabsfactory preparabon of saheyhe aad is aspirm 
This boy dunng the acute stage and imbl his joint system and 
fever are reheved should have 5 grams every four hours unless 
he gets toxic symptoms If he does, the dose should be reduced 
and he should be given what he can stand His compensabon 
is perfectly good There is, therefore, no call for either cardiac 
stimulants or tomes It is often said tliat if the pulse is weak 
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we must stimulate the heart, but an inflamed heart is more in 
need of rest than stimulation The less stunulation of the 
heart that is attempted during the stage of acute endocarditis 
the better it is for the patient If he is restless or uncomfort- 
able he may be given bromid of sodium or potassium m 5- to 
10-grain doses, or morphin in doses of from to J gram By 
secunng physical rest and sleep, and by remo\ang all ner\’’ous 
disturbances, and the reflex cause of disturbance ise can do a 
great deal to secure the maximum of rest to the heart 

There arc no spcaal indications as to his diet. At first he 
must be given milk and a starchy diet If he does not take his 
food well, milk-sugar can be added to his milk up to 7 per cent 
to increase the caloric value Later there is no objection to 
meat eggs, and vegetables Speaal attention must be paid to 
his nutnbon, and it must be seen that he gets a sufliaent num- 
ber of calories, about 1325, as the condition of his heart muscles 
depends to a certain extent on his general nutntion After he 
has been up and about, all precaution should be taken against 
a recurrence 

From a preventive pomt of view I think it is adnsable to 
gne him a course of sahcj'lates, cspeaallv during the winter 
months One week every month he should take 5 grains of 
aspmn three times a day If it is possible he should spend his 
Winters for a few years in a mild dimate, and if this is not pos- 
able he should be protected by warm woolen underclotlies and 
proper footwear from the cold damp weather during the winter 
months to guard against the nsk of fresh rheumatic infection 
As soon as he is sufficiently recovered his canous teeth 
'hould be filled or tliey should be extracted if there is anj evi- 
dence of abscess formation His tonsils should be enucleated, 
Ihcv now show evidence of disease The tonsils or teeth 
mav be a source of the rheumatic infection, and tliese sources 
of infection should be ehmmated as soon as possible This 
'hould not be done until the acute svinptoms have subsided, 
not for ten or twelve weeks at am rate as there is alwavs the 
danger of starling up a fresh infection 

If however, the acute svinptoms do not quiet down after a 
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month or six weeks, and the heart continues to get progressive!)’ 
worse, and if the tonsils are diseased or show evidence of sub- 
acute infection, I beheve a tonsillectomy should be done even 
dunng the acute endocarditis In these cases the tonsillectomy, 
removing the source of infection which is keepmg up an active 
endocarditis, n’lll often be followed by marked improvement 

It IS frequently very difficult to tell on inspection whether 
or not the tonsils are diseased 

The small, submerged, apparently healthy looking tonsil on 
pathologic examination may prove markedly diseased Con- 
sidermg the fact that the rheumatism and endocarditis are m 
a great measure results of diseased or infected tonsils, I firmly 
beheve tliat, as a routine prophylactic measure, every child who 
has had an acute endocarffitis should have the tonsils enucleated 
if there is any question at all of their bemg the source of the 
infection 

It IS of the greatest importance when the tonsils are removed 
that they be completely enucleated, for if small tabs of ton- 
sillar tissue are left, the focus of infection -will probably sbll 
be there and tlie benefits denved from the operation will be ml 

Case n — G R is an only hving child, eleven and a half 
years of age, whose parents are hving and well One child 
died soon after birth There was nothing in the family history 
to suggest syphihs There w'as no tuberculosis in the family 
and he had had no knoivn exposure to it He was bom at full 
term after a normal dehvery, his birth weight ivas 7^ pounds 
He w'as breast fed for three months, then put on a whole milk 
modification, and did very well as a baby He was very well 
until four and a half years old, when he had an illness asso- 
aated wath pams in his extremities, w’luch was treated for 
“pm-w orm fever ” He w as in bed only for about tw o w ccks, 
though tlie pains and sw'ellmg in his joints persisted for about 
SLX w’eeks Tlie following summer he played about w’lth other 
boys, but it w as noticed that he got short of breath easily, and 
oftentimes at mght his feet and ankles would be swollen It 
was also noticed that his abdomen was growing larger Wien 
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he was se\eii and a half >ears old he was admitted to the 
hospital The examination of the heart at that time showed 
the upper border of cardiac dulness at the upper border of 
the third nb The right border was 4 cm to the right 
of the median hne, the left border was 12 cm to the left 
of the median hne The action was regular, the pulse-rate 
120 The cardiac impulse was hea%’ing, it was seen and 
felt m the fifth and sixth spaces 11 cm to the left of the 
median hne The first sound at the ape\ was somewhat feeble 
and was followed by a loud blowing murmur which was 
transmitted to the axillii and back The second sound m the 
pulmonic area was louder than the second sound m the aortic 
area and was accentuated The lower border of his h\er was 
palpable 9 cm below the costal border m the nipple hne There 
was flatness m the flanks and the area of the flatness changed 
with change of position and there was a defimte fluid wa\e 
There was some edema of the legs and he was somewhat cja- 
noUc and had a good deal of d\ spnea The abdomen w as tapped 
and 4§ quarts of serous fliud removed The urme was normal 
He was gi\en tincture of digitalis 10 minims e\er 5 ’ eight hours 
and theocm, 5 grams three times a daj The edema disappeared 
and he was discharged from the hospital m about six w eeks 

The naxt two jears of his life were carefuUj regulated, and 
iiis heart w as stimulated from time to time wath digitalis He had 
some edema of the extremities, and alw ax-s bad signs of fluid m the 
abdomen though not enough to necessitate tappmg Smcc that 
tune, about three x cars ago, up to the present time he has had 
'cr> little medical care, and now is able to walk about, although 
upon anx exertion he has a good deal of shortness of breath and 
after he remains on his feet anx length of time his ankles xxall 
become a little swollen 

Physical Examination — He xxas xvell dex eloped well nour- 
‘'bed and of good color unable to he down without much dis- 
fefmiort conscious, mcntallx clear no edema of the face or 
tbect, and no enlargement of the superfiaal x cins of the chest 
Trc-e was a narked pulsation of the xems of the neck The 
t'i'’::uc %a‘: clean the teeth were well cared for and m hcalthx 
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condition, the tonsils moderate in size, witli no inflammation 
The cardiac impulse Mas \TSible and palpable in the midaMlla 
Systolic retraction could be seen m the fourth and fiftli inter- 
spaces to the left of the sternum The upper border of relatne 
cardiac dulness M'as at the second mterspace, the nght border 5 
cm to the nght of tlie median hne, tlie left border 16 cm to tlie 
left of the median hne There Mas a loud systohc murmur o\cr 
tlie entire precordia, heard best at tlie ape\, and transmitted 
over the entire chest There M'as a prcsj'stohc murmur and 
presystolic thrill at the apex The second pulmonic sound Mas 
louder than the second aortic sound and Mas loudly accentuated 
The cardiohepatic angle Mas acute The action of the heart 
Mas regular The pulse-rate Mas lOS There Mas no Corngan 
pulse and no pistol shot in the grom 

The lungs There M’as dulness changing to flatness toMard 
tlie base on the left side beloM the spine of the scapula, tlie 
respiration and x’oice sounds m this area being someuliat dimin- 
ished in mtensity and more of a bronchial character The vocal 
fremitus over this area Mas someM'hat mcreased and medium 
moist r&les M'ere heard over this area The abdomen Mas dis- 
tended There M'as a marked flatness in the flanks and hypo- 
gastnum, tlie upper border of flatness being concave as he lay 
on his back, Mith the area of flatness changing Mith change of 
position, and there Mas a defimte flmd Ma\e No masses Mere 
felt The umbihcus m as shghtly protrudmg The upper border 
of liver flatness Mas at the upper border of the fifth nb in the 
mpple hue* The loMer border of tlie liver Mas palpable 12 cm 
below the costal border m the nipple hne There Mas a slight 
edema of the Iom er legs and ankles There M’as no enlargement 
of the peripheral lymph-nodes The Von Pirquet test Mas 
negative Hemoglobm Mas 85 per cent (Sahb) Red cor- 
puscles 5,200,000 Leukocytes 7500 Polynuclears 78 per cent , 
mononuclears 22 per cent The smear shoMcd notliing ab- 
normal The unne Mas normal 

Discussion — The most reasonable explanation of this boy s 
condition is as folloM’s The illness, Mhich Mas called pin-Morm 
fe\er, Mas in all probabihty rheumatism He developed an cn- 
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docarditis, myocarditis, pencarditis, and mediastuiitis \iluch re- 
sulted m a badly damaged mitral valve and m the obliteration 
of the pcncardial cavity and the formation of adhesions between 
the pencardium and the mediastmal tissues 

The heaving impulse, the accentuated second pulmomc 
sound, and the double murmur at the apev sbow that there is a 
lesion at the mitral onfice, both an insuffiaencj' and stenosis 
The points m fa\ or of the assumption that he has an adherent 
pencardium and mediastimtis are the marked enlargement of the 
heart, the ape\ Ijmg m the axilla, and the nght border extend- 
ing well to the nght of the sternum, more hj'pcrtrophy of the 
heart than would be expected vuth the mitral lesion The 
sjstohc retraction m the intercostal spaces, the diastolic collapse 
of the \eins of the neck, and the enlarged h\er and asates seem 
nilTiaent to justify the diagnosis The negatixe tubercuhn test 
shows that this process was not tubercular as it sometimes is 
The hypertrophj of the heart and pleural adhesion and thick- 
ening account for the signs m the back The pleural adhesions, 
the pressure of the distended abdomen and of the enlarged h\er 
interfere with the expansion of the lungs and cause a congestion 
at the bases, which accounts for the rales 

The chrome adhesue pericarditis has produced a arrhosis 
of the hver due onl\ m part to passixe congestion The edema 
of the legs is probably not due to the passu e congestion, but to 
the pressure of the fluid in the abdomen on tlie inferior vena cava 
Tlic diagnosis is, therefore, chrome xahiilar disease of the 
heart and chronic adhesu e pericarditis 

Prognosis — ^He ma\ lue for months or c\cn jears, but 
c'entualK the additional burden imposed on his arculatory 
apparatus as he grows older will lead to a fatal ending The 
outlook IS hopeless except for prolonging his hfe 

Treatment — ^Tapping tlic abdomen from time to time will 
toal c him much more comfortable Other treatment must be 
mainh rest and digitalis He should ha\c an easUj digested 
^'ct, as his digcsUae sjstcm is apt to be disturbed b\ the results 
o* acnous stasis His bowels should be kept open wath saline 
cHhartics 
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In other mild cases of rheumatic infection of the heart the 
endocarditis or myocarditis or even a pericarditis may subside 
without leavmg any permanent damage This is the result al- 
ways aimed at m oiu: treatment, and most frequently secured 
after the first attack With each successiie reinfection the 
chances of a complete cure become less and less 

The signs of a shght lesion are unfortuntely not always clear, 
but certainly m early life one can often obsen'e the gradual dis- 
appearance of a systohe murmur thought to be due to a lesion 
of the mitral valve or to cardiac dilatation which appeared to 
be due to myocarditis after a defimte infection A sj'stohc 
murmur heard m the precordial region is not eiidence of heart 
disease and taken by itself is never an mdication for treatment 
It is not gomg too far to say that by manj' the diagnosis of 
heart disease has often been made simply on the discover}'^ of a 
cardiac murmur It may have been functional, orgamc, con- 
gemtal, or extracardiac, but simply because a cardiac murmur 
had been discovered, the child W'as pronounced to have “heart 
disease” The discovery of the cardiac murmur was followed 
by extreme precaution lest somethmg further should develop, 
and these children have been unnecessarily treated as mvahds 
It IS often difficult to differentiate between orgamc and func- 
tional murmurs There are, however, some charactenstics of 
orgamc murmurs, parbcularly mitral insuffiaencjs which help in 
thdr differentiation In orgamc disease there is some degree 
of cardiac enlargement and accentuation of the pulmomc second 
sound Orgamc murmurs are usually persistent under varjing 
positions of the patient, lymg and sittmg, durmg rest and after 
exerase, and from day to day They usually persist durmg 
respiration and when the breath is held They often have a 
musical element or other characteristic tone w'hich is not heard 
m the case of functional murmurs Orgamc murmurs have a 
wider range of conduction toward the axilla and back, and one 
or the other sound of the heart may be famt Practice alone 
will enable one to saj m difficult cases whether a murmur is 
functional or orgamc It is alwajs adnsable to consider care- 
fully the other sjmptoms of the disease which may be present, 
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and m no case is it justifiable to diagnose endocarditis on the 
e\ndence of a doubtful mitral systohc murmur A presystohc or 
diastohc murmur can be safely conadered as being of orgamc 
origm 

The valvular murmur of orgamc disease is important chiefly 
from the diagnostic point of view It is an mdication of a val- 
iTdar lesion that an endocardibs is, or has been, present It 
must necessarily be considered along with other signs of rheu- 
matism and m itself is not usuallj' of any prognostic value So 
that, m seeldng to determme the significance of a \ al\Tilar lesion 
as evidenced by a murmur, we have to consider what effects, 
if any, the lesion produced on the heart and circulation These 
will be found m some cases m the form of dilatation, hj’pertrophy, 
awnosis, and dj^spnea Even m the presence of such sjinptoms 
care must be taken lest m ascnbmg the symptoms to a valvular 
lesion one has o\ erlookcd assoaated changes in the myocardium 

VaUmlar orgamc murmurs in duldhood are assodated chieflj 
with the mitral and aortic orifice, leaons of the pulmonary and 
tncuspid 1 al\ es bemg extremely rare m connection with acqmred 
disease It is of the greatest importance to make an early diag- 
nosis if good results are to be obtamed, for in many cases the 
patient will haxe no sjinptom referable to his heart until the 
sjinptoms of heart failure appear, and then the damage to the 
heart is bc>ond repair 

IMulc streptococcus, staphylococcus, pneumococcus, and 
gonococcus may produce a heart infection, and less frequently’, 
file tuberde baallus, the typhoid baallus, the anthrax baallus, 
tlic colon bacillus, the diphtlicna baallus, tlie Baallus py ocy ancus 
and baallus of influenza, tlie xast majority of cases of organic 
heart disease in duldhood arc due to rheumatic infection In 
duldhood and y outli we arc dcahng with the early’ stage of heart 
di'casc which is of an inflammatory nature as contrasted with 
the heart disease of later life which is dcgcncratixc and fibrotic 
W' clnraclcr The cardiac irrcgulanlics do not bear the same 
uubtinding portion in the symptomatology of heart disease 
that ihcy do in adult life 

Chorci and luart disease arc often assoaated and experience 



6i8 


EDWIN T WYMAN 


has taught us that both have a common ongm in rheumatic 
infection Yet they may be found separately or in combination 
in patients who give no historj’^ of ha\'mg suffered from defimte 
rheumatic fever 

The frequency of rheumatic infection after the age of four 
years throughout the whole of childhood demands careful treat- 
ment and frequent examination of tlie heart, in all cases prescnt- 
mg any of the sjTnptoms of rheumatic infection which may be 
manifested by a defimte attack of rheumatic fever, chorea, 
tonsilhtis, sbght pam m the limbs, the so-called “growing pains 
of childhood,” or a shghl arthritis Wlule these rheumatic 
symptoms may come and go, whether treated or not treated, and 
leave no trace belund, there is always danger of cardiac involve- 
ment, and careful observation and treatment, in cases presen tmg 
these symptoms, wall probably be effective m savmg tlie heart 
from mfection or at least from permanent damage 

In the class of cases in which recurrent attacks of rheumatism 
are taking place, after the teeth, tonsils, and ahmentary tract 
have all been exammed and put mto as healthy a state as possible 
and the child’s life carefully regulated, one can but assume that m 
these cases there is some focus of mfeebon m the body which 
cannot be detected by our present means of mvestigation, w'luch 
constantly or at mtervals pours out a fresh supply of orgamsms 
The essential part of the treatment is to combat the infection by 
salicylates and change of residence to a warmer and dner chmate 
In addition, I think, from a preventive point of view', it is ad- 
visable to give a course of aspinn to be taken for a week or ten 
days every month for a year or two 

In another class, where a progressive carditis is present, there 
is a condition of chrome infection of the myocardium An 
endocarditis and pericarditis may also exist On examination of 
the heart the chief signs of mfeebon are a persistentlj rapid 
acbon of the heart and a tendeniy to progressive dilatation In 
this condibon the sahcylates are of httle use, as the disease has 
reached a stage of local rheumabc mfeebon as opposed to the 
blood mfeebon of rheumabsm and the sabsfactorj' results ob- 
tained in the latter cannot be expected A chronic mfeebon like 
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this tends to die out if vre can maintain the normal resistant po\\ er 
of the bod} at a high level, and the cardiac condition is most 
likel} to improve imder rest and freedom from disturbance 
The patient should, therefore, have a diet of noimshmg food and 
should be kept in bed for a prolonged period 

Open-sdr treatment may prove very benehdal Our thera- 
peubc measures m this condition are limited, but patience m the 
treatment ivill often be rewarded "with a satisfactory result. 

In cases vrhere there is a mabgnant endocarditis although 
there is usually a pathologic basis m proliferati\ e ulceration of 
the heart ^ al\ es, the disease is really a form of general septicemia, 
and IS to be treated as such The outlook m these cases is 
hopeless, and one should trj* to maintain the patient’s strength 
and make him as comfortable as possible 




CLINIC OF DR RARLTON G PERCY 


CintDKES’S Hospitai, 


CHRORIC INTESTINAL INDIGESTION FROM STARCH 
SHOWING INDICAN REACTION. REPORT OF 33 
CASES 

I to speak todaj of a group of 33 cases of chrome 

intestinal indigestion due to malassimilation of stardi, m chil- 
dren from mnetcen months to tnehc jears of age, "which have 
^hown an indican reaction in the unne as a persistent sign on 
first examination, Viith or without a sugar reacbon to Fehlmg 
and Benedict 

Our present knowledge of indican has been directly opposed 
to Its appearance in this t\-pe of case (unless we can attribute 
It to starvabon as has been recorded b\ Muller* among the 
in^s'nc, or to retarded peristalsis of the small intestines) 

Indican is found in the unne as the basic indo"r\l-suIphunc 
acnl C»H-NS 04 This is denied from indol which is o"adized 
in the bodj from indo-ixl, then conjugated wath sulphunc aad,* 
and IS eliminated as "odium or potassium, indo\j 1-sulphatc, or 
inthcan It is supposcdlj denied from mtcstinal putrcfacbon 
<’f protein Indicanuna has been produced b\ local stasis in 
the small intcsbnes bi Jofic,* Ellmger and Pintz* but no in- 
cnase has been demonstrated through obstnicbon of the large 
intcsbnes 

C E Simon* «ais an increased climinabon of indican i<; 
•■ecn in — 

1 All diseases assoaated wath increased degree of mtcsbnal 
pubcfacboa due to ilcu« in carcinoma of stomach and chrome 
r‘’5tnb< 

2 Impeded pcn'taUi!; nf tm**!! intcsbnc> 
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3 Albuminous putrefaction may also take place witlun the 
body m such cases as empyema, large deep-seated abscesses, 
etc 

The quantitation of indican is too elaborate to be of value, 
and there are very few statistics on this subject Jolle’s figures 
m eight observations m normal adults of 6 6 mgm from 1000 
c c unne are the only figures I find at hand 

I employed the commonly used Obermeyer’s test,’ at first 
clarifying with lead subacetate, and finally without clarification, 
as I found little if any change m the intensity of color b}' this 
method 

Five c c of urine are mixed with 5 c c of Obermeyer’s re- 
agent in a stoppered 20-c c test-tube Tins mixture is shaken 
for approximately tw o minutes Verj' shght warming increases 
the rapidity of this reachon, 2 c c of cliloroform are tlien added, 
the resultant mixture shaken tw'o mmutes, and then tlie chloro- 
form IS allowed to perapitate and tlie resulting blue color judged 
by its intensity as +-f-, or -f -f -f This indican or indigo- 
blue chloroform muture may be judged in a colorimeter against 
known dilutions of Fehhng’s solution, winch it simulates if the 
basic lead acetate treatment is first used 

A senes of 53 cases of children not apparently suffering from 
chrome intestinal mdigestion mth starch were given urmary 
analysis, with 51 negative results and two reactions of only one 
plus indican 

This senes of mine was begun witliout any apparent scien- 
tific reason save that I had often noted in tlus type of indiges- 
tion a highly colored unne probably due to concentration 
This lype of case gave such strong indican reactions tliat I 
wished to rule out concentration as a factor In 3 separate 
cases, 3, 17, and 29, 1 collected twenty-four-hour amounts, tlien 
diluted the unnes with tap-water to relatively normal outputs 
for their approximate ages, and still obtained a strong indican 
reaction Therefore it seemed to me tliat this must be a rela- 
tively positive indican excess Further, as the indican rapidly 
disappeared from the unnes as soon as a proper dietary had 
been begun, I felt it still further a true incident to tlus deranged 
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cl]gcsti\c condition All the cases presented ^e ^3 much the 
same sort of historj’ Most of these children were brought to 
me, not that anv thing definite uas the matter but rather be- 
cause thej were not up to par 

1 \nore\ia w as a prominent s>*mptom in 22, or 66 per cent , 
of this senes This ^a^ed from mild disinclination to eat 
like other children, to an abhorrence to am food at tlie table 
A more careful historj' generally ehatcd the fact that the chil- 
dren would willingly cat sweets, starches raw apples, condi- 
ments, and food directlj contramdicated to their chgesti\e 
abihtj ri\e of this senes without loss of appetite were seen 
for a historj of coninikions, and 3 of these were normal or 
abo\c in weight per age and per height 
, 2 Vnden. eight for their age and height appeared as an 
important factor not onlj from the parents’ point of \ lew , but 
from clinical cndcnce In 27 cases noted exaeth , this occurred 
in 23 cases, or S5 9 per cent This \ancd from 30 per cent 
below par to 1 per cent And I find that onh 4 children under 
par did not fall 7 per cent or more below , thereby putbng them 
into the class of malnutntion I used Dr Thos D Woods’ 
cliart published by the Department of the Intenor at Wash- 
ington, D C Three of the 4 who did not show malnutntion 
or under\\ eight w ere seen for petit mal or con^■ulslons of greater 
'CN cnt\ Cases 5 and 8 arc interesting 

Case 5, a bo\ of six came to me because he was con'^idcred 
dull in school and because he had attacks simulating petit mal 
at table around Uic house and even m the street, when he would 
“suddenlj stop in whatcacr he was doing drop what he held, 
let In'; c\ cs roll up, and be far off for a part of a minute ” He 
Ind enuresis, was a \oraaous cater, at meals and between, of a 
diet none too carefulh guarded Hi*; plnsical axamination 
wa*; ab-olutelj normal, and the urine “Jliowcd a slight sugar 
reaction immediatclj on boiling and a strong indoxxl Stool 
•vxs large, foul, fcrmenteil and undigested with starch and 
rcllulo=m in cxcc^-;, and a ';trong fermentation •r+-‘- after boil- 
ing witli dcxlro-e and incubation denoting the gas bacillus 
Hii^ patient w.a« put upon the Iowc^l po^ible starch and thin 
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milk diet, high m protem, with an absolute disappearance of all 
hjs symptoms withm three weeks 

Case 8 was even more interestmg and instructive to me An 
only child, under the best of conditions, except lus hfe in an 
adormg grandparents’ house, w'here he was made much of by 
all the many relatives Breast fed for four months, colicky, 
but gaining well until three months, when he had a convulsion 
and was unconsaous six hours At about eighteen months he 
had a gastro-mtestmal upset, with high temperature and convul- 
sions Physical exanimation and lumbar puncture said to have 
been normal I saw him at thirty-four months agam m con- 
sultation after three to four weeks of recurrent mtcstinal upsets, 
some with and some without convulsions, with dopiness betw’een 
At this time he showed a very deaded, though improving right- 
sided hemiplegia and aphasia His stool ivas not remarkable 
and unne not tested for as noted m tliis senes I felt it was a 
case of cerebral edema due to gastro-mtestmal toxemia, and 
gave a good prognosis and a relatively strmgent diet I was 
called agam five months later for anotW senes of convulsions, 
to find a typical history of starch mdigestion and its coinadent 
symptomatology The baby was about normal weight His 
stool showed starch in excess and a positive gas baallus test, 
and his unne 1019, with retarded Fehhng’s and -f-f indican 
FoUowmg this exammation I asked that he be put on 1 quart of 
buttermilk a day plus meat, egg, broth, custard, junket, and 
zweibach for one month This diet vs’as gradually increased, 
and though his starches are still low , he has gone eight months 
ivith only one shght petit mal followmg a day of cxatcmcnt 
and possible change m diet I had no way of following up the 
unnalysis, though I felt certam it followed the same course as 
the rest of the senes 

Fussiness and change of disposition are very noticeable 
symptoms m this senes, recorded m 24 cases, or 72 per cent 
These children are whmey, cantankerous, wilful, often vcrj' 
nervous and high strung 

Restlessness at mght is another \erj' frequent factor, if 
sought These children are hght sleepers, tend to roll and toss. 
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throw off the covers, cry out in their sleep, grind their teeth, 
and have nightmares of varying seventy This was noted in all 
hut one case in my histories 

Enurcsts appears m only 10 of this senes, or 30 per cent , 
though mentally I would have put it higher Dr J I Grover’s 
excellent work on this subject shows the relationship between 
enuresis and improper dietary 

Ptn-voms were noted m 3, or 10 per cent , of these chil- 
dren This IS of interest, as the usual symptoms attnbuted to 
this infection are well summed up in the symptomatology of 
this deranged condition of digestion, and I feel sure that if 
more care were taken before a “slap dash” diagnosis of pin- 
worms was made, the general well-being of chrome mdigestion 
children would be improx ed 

Convulsions appeared in the lustory of 6 cases or 18 per cent 
Some occurred m connection with the onset of acute infectious 
diseases, others without any apparent concomitant cause 
Case 3, a girl of nearly thirteen, was ha\ing eight to twehc 
attacks of petit and grand mal a day Her parents refused to 
allow her to go to the hospital for study and she refused a lim- 
ited dietary and I lost sight of her Sl\ months later I found 
her under the care of an assoaatc in the Children’s Hospital, 
who had her on buttermilk and low starch diet, with a 9-pound 
gam and almost complete disappearance of symptoms 

From tlic standpoint of urinalysis c\cry case but one (and 
this a specunen o\cr twenty-four hours old) showed aadity, 
the speafic gra\nty was high, rangmg from 1016 to 1030, with 
an axerage between 1018 and 1024 This is probably due to 
the low fluid intake onlj , as tlicsc children dishkc milk and for- 
get to take water This high graxitj’ disappears as soon as the 
patient begins to cat and dnnk more 

Albumin was found m only' 1 case, and this unaccounted for 
except as a probable orthostatic albuminuna 

nie presence of suj;ar in small amounts is of great interest, 
though of little sumificance to me Rarely was it sufTiacnt to 
come (low n immediately , and it was only through lax metliods of 
leaxnng my test-tubes unclcancd that I noticed it It showed 

'CL. <— M 
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botli bj' Fehlmg and Benedict, Uiough the former is m3 routine 
I found it m 22 cases, or 66 per cent , on the first visit, and its 
continuance on subsequent Msits was an indication of failure to 
follow the diet subscribed 

A positive indtcan reaction eitlier +, ++, or + + + was 
present m m3' whole series, tliough I have a few' cases of chronic 
starch indigestion which ha\e not shown it, and often numerous 
cases of acute fermental indigestion without it This reaction 
disappears m ten da3's to se\en weeks, apparentl3' coincident 
with the stage of the indigestion and tlie care used in following 
the dietar3' 

Starch was evident in ever3' case, as shown b3' the Lugol 
stain microscopic shde metliod Coinadcntl3' it is interesting 
to note a predominance of lodophylic bactcnn The presence 
of tlie much berated gas baallus w'as sought for in 21 cases 
I used Dr Kendall’s rcMScd method of fermentation tube, and 
accepted tlie presence of o\er 1 cc of gas at tlie end of sivtccn 
hours’ incubation as a positive gas baallus test This has proved 
sufhaent if one is familiar witli the technic, as proved from the 
Out-Patient Laboratory of the Cluldren’s Hospital, by bacteri- 
ologic examination at tlie Harv'ard Medical Scliool 

I w'lll not go into the ever-open discussion of the patho- 
gcmdty of this organism, but suffice it to sa3' that, w hen found, 
I believe it best removed from the gastro-intcstinal tract m the 
fastest possible time, and this is best accomplished with the 
aid of npened lactic aad milk 

The astonishing tiling in the history of these cases is that 
in most every one we hear that tlie child’s bowels “are all right” 
or need a very slight laxative As a matter of fact, they arc 
generally unformed, ver3 foul, and often frotly', with undigested 
particles 

As for my treatment I have tned to be absolutely scien- 
tific and have treated tlie conditions according to the signs which 
are present This has been tlie gix’ing of the lowest possible 
stardi diet which seemed indicated in each gi\cn case In tlie 
presence of gas bacillus, I added lactic acid milk, or occasionnll3' 
only the cultures or tablets Frequenth I reduced the fat m- 
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take, if a secondary fat indigcsbon was demonstrable m the 
stools In general, I began with lactic add milk or skimmed 
or thm milk, 1 or 2 quarts a day Meat broths without re- 
maimng vegetable fibers Rare meats, chop, steak, roast beef, 
lamb, or chidcen Eggs Custards Junket A moderate 
amount of twice cooked bread or zwelback, and nce ]clly as the 
onl} starchy cereal This was to be continued until the child 
regamed his or her appetite and lost many of the fussy nervous 
symptoms Sometimes it took one week, more often two 
weeks, occasionally three weeks Quecrly enough, I have had 
my best gains in weight on this low caloric diet, often as high 
as 1 to 2 pounds a w eck, and in one instance 4 pounds of true 
weight recorded in my malnutntion dass at the Children’s Hos- 
pital, and not recorded in this senes for lack of fuller data As 
soon as the digestion warrants I add to this dietary assimilable 
starches and more fats, not allowmg potatoes, raw apples, and 
anj sweet pastrj for a number of weeks or montlis 

Medianally, I hav e used nothmg as a rouUnc, and v ery httlc 
in any instance A few cases have had nu\ or gentian for 
psjchologic as well as phj'sical reasons A few have needed 
laxatives The one tj^ie of laxative that has seemed contra- 
indicated has been the fruit laxatives that act mostly by tlie 
fcrmcntal activity, such as syrup of figs, frutosan, prunoids, 
etc The results have been most sabsfactorj', the sjinptoms 
disappear, and the patient gams weight, color, and poise In 
20 casfc, where I have defimte statistics over five weeks in dura- 
tion the av erage gam has been 4 33 ounces a w eck or about 175 
per cent abov c normal 

Wiatevcr this phenomena of a positive mdican reaction in 
a majontj of chrome intestinal indigestion with malassumlaUon 
of sLirch IS due to, the fact remains as a matter of interest. 

I am led to bclicv e that it is in part due to partial retardation 
of the pcn-stalsis m the small intestine plus a chemical reaction 
on ingested protein b> the action of latent organism m the 
intestinal tract 
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CLINIC OF DR JOSEPH I GROI^R 
Childsen’s Hospital 


ENURESIS 

February 2, 1920 

This boj’ was about as pronounced a case of enuresis as>ou 
will e\ er see He came to this clinic first on June 10th of last 
jear He was subject to bed-wettmg e\er since his birth He 
usually wet the bed two or three times everj' mght and had 
nc\er missed a night that the mother could remember Besides 
that, he also had to pass his water \er\* frequcntlj all day long, 
and he wet his clothes three or four times a week His mother 
thought that he could urinate e\ery' fifteen minutes He was 
also occasionallj incontinent of feces m the daj'time, and had 
two such acadents during the month prenous to the time that I 
first saw him 

His family history is ncgatiyc except for the fact that his 
mother and her sister had enuresis when they y\cre children up 
to about tw cl\ e j cars of age 'fhis boy has a brother and a sister, 
but they arc normal 

His past history tdls us that the onl> disease he cy er had w as 
mca'^lcs when he was three jears old He had his tonsils and 
adenoids remoyed y\hen he was fiyc jears old, and he yyas ar- 
cumased when he was si\ jears old Both of these operabons 
were done to help his enuresis 

On phj sical cxaminaUon I found a normal temperature, and 
his w eight w as 47 pounds He w as just eight j cars old He was 
a wcll-dcy eloped and w cll-nounshed boj, apparently m good 
hcaltli He looks a little better now than he did eight months 
ago He has blonde hair and light blue c> cs His teeth show cd 
iw o rotten stumps and three otlier small cayaUcs His throat w as 
normal, the tonsils hayang been rcraoy ed His heart yvas normal 
«-ycqii for a lumic murmur at llie bs'-c His lungs were clear 

fn 
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and the d’Espinc sign a\ as negative The abdomen -n as negative 
The reflexes were normal His perns and scrotum were normal, 
and there was a good result from the arcumcision 

The unne uas amber and had a speafic gravity of 1012 It 
wasaad There was no sugar or albumin The sedunent showed 
nothing of account 

His hemoglobin was 75 per cent by tlie Tallqvist metliod 
When I first saw him I asked his mother several questions 
about his habits and mode of hving, and I found that his appe- 
tite was poor Here is an outhne of lus diet for tlie two days 
just before I first saw him 

June 8lh — ^Breakfast Fned egg Cup of cocoa with two 
teaspoonfuls of sugar 
Recess Apple 

Dinner Broth Potato Apple pie Tea 
After school Two pieces of cake and 3 cents’ w orth of candy 
Supper Chicken Potato Cake Cocoa 
June Pill — ^Breakfast Cocoa (Would not cat anything 
else) 

Recess Banana 
Dmncr Soup Doughnut 
After school Ice-cream 
Supper Baked beans Brown bread Cocoa 
June 10th — ^Breakfast Cocoa Nothing else 
He usually w ent to bed at about 9 to 9 30 p m He w ent to 
the moving-picture show every Saturday afternoon In scliool 
he w'as fairly profiafent m his work, but was nervous and irri- 
table and couldn’t sit quiet a minute He was rather disobe- 
dient He was naturally sensitive about w-etting his clothes, 
and was made espeaally nervous and irntablc by tlie taunts 
of his family and plaj'-fellows He slept very soundlj', and his 
mother used to have quite a job to wake him up to pass his 
water 

He was naturally constipated, and w’hcn he was giicn a 
laxative he was often incontinent of feces the next day 

Before his mother brought lum here for treatment she had 
tned a number of things to cure him, but ivithout anj success 
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He ^^•as seen three jears ago by their {amil> doctor for his enu- 
resis, and was ad\Tsed to have his tonsils and adenoids removed 
The operation was performed, but it had no effect upon his bed 
wettmg, clothes wetfang, or incontinence of fecK One year 
later the mother was ad\'ised by the same doctor to have the 
boj arcumased The operafaon was performed successfully, 
but it had no appreciable effect on his condition 

Last ) car the boj v as gi\ en a treatment with atropin He 
was given increasing doses for a week, and this was repeated 
three or four weeks m succession, but no effect was noticed on 
the boy One month before I first saw him an alkahne medicine 
was given and the urme rendered alkahne for ten days This 
treatment likewise had no effect on the v ettmg 

The treatment that I outlmcd when I saw him first is for 
the most part contained on this pnntcd sheet, which was given 
to the mother Here is a copy of the ouUme 

Directions for Enuresis — Give child as httle liquid as pos- 
sible after 4 pm This mdudes water, milk, and soup He 
mav have a wineglass of water with his supper 

Do not let the duld run around after 4 pm It is veiy im- 
portant to keep the child in a chair after 4 pm 

Have tlic child sleep alone, and sec that the windows arc 
wide open 

Have the child go to bed at 7 p m — no later 
Give the child just three meals a day — no food at all be- 
tween meals 

Do not let the duld cat any candy, cake, ice-cream, soda, 
tome, cookies, sweet or milk chocolate Get along without any 
‘'ug?r on cereals if piossible Do not giv’c jams, jelhes, or syrup 
No raw apples or bananas No egg-nogs 

Do not let the duld dnnk coffee, tea, or cocoa Do not let 
t e child hav c meat broths No saltj or highly seasoned foods, 

I e pidJcs, mustard, catsup, salt or pickled fish, comed-beef, 
frankforLs, baked beans, etc Use as htUc salt on food as pos- 

Do not let llic child hav c meat or eggs for supper 
’id up the child to piss water at exactly 10 p M and 6 A M 
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DIET LIST 


Milk 

Stale bread 

Peas 

Butter 

Toast bread 

Stnng beans 

Soft-boiled eggs 

Milk-toast 

Spinach 

Scrambled eggs 

Plain crackers 

Asparagus 

Dropped eggs 

Barley cereal 

Summer squash 

Boiled fish 

Oatmeal 

Orange 

Lamb chop 

Petti]ohn 

Baked apple 

Mutton chop 

Cream of Wheat 

Apple sauce 

Roast chicken 

Wheat germ 

Stewed prunes 

Boiled chicken 

Fanna 

Junket 

Roast Iamb 

Rice 

Custard 

Roast mutton 

Hominy 

Cornstarch pudding 

Beef-steak 

Tapioca 

Bread pudding 

Roast beef 

Baked potato 

Rice pudding 

Plain macaroni 

Mashed potato 

Blanc mange 


Besides the abo\c directions, the mother was also advised to 
keep the child out of school for the remaining few' w'eeks of the 
term Moving-picture shows were also prohibited 

Then I outhned a schedule for the hours he was to empty his 
bladder He was to unnate at 7 p m w'hen he went to bed 
Then he was to be waked up to unnate at exactly 10 p m and 
6 am During the day he was to be encouraged to empty his 
bladder once every half-hour — exactly on the hour and half-hour 
when the dock struck 

The mother was advised not to have the boy rcpnmandcd 
for wetting the bed, but if he was caught breakmg any of the 
treatment rules he was to be severely punished by spankmg 
His poor teeth were to be extracted or filled No drugs or 
medication of any kind were ordered 

All of these directions w'ere explamed carefully to the mother 
in the presence of the child I tned to make the reasons for 
each detail clear to her, and I took over half an hour to do it 
The mother remarked after the treatment was outhned to 
her that she realized it would be almost impossible to cany out 
the instructions, but she would do her best WTicn I asked her 
what part of the treatment she thought would be espcaallj' dif- 
ficult, she said that to depnve him of baked beans would break 
his heart But I made her promise that she would not ha\e 
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baked beans m the house for two months, and I thmk she 
kept her promise 

I saw him the second time on June 18th He weighed 461 
pounds His appetite was poor because most of the things he 
was accustomed to eat were restricted, so he ate very httle 
indeed His bowels were still constipated, but he had had no 
incontinence of fec(s that week He wet his clothes on only 
one occasion, and that was when his mother was out to the 
store, four da\s before At mght his bed was wet once by 
10 o’clock and alwaj’s wet by 6 o’dock m the mormng As far 
as could be ascertained he had broken none of the dietaiy or 
rest rules The mother had taken him to a good dentist and his 
teeth were now m fine shape 

Tlic onlj change I made was that he was to urinate cier}' 
fortj minutes during the daj instead of e\erj’ thirtj mmutes 
I also adinsed his unnating at 2 a M in the middle of the mght 
The mother and bo> w ere to be awakened by an alarm dock at 
that hour 

His third insit was June 24th He weighed 461 pounds 
The boi entered the room looking \ciy proud of himself He 
hpd had no fecal incontinence He had not wet his dothes 
once since the last Msit At night he was always drj when 
awakened at 10 o’clock, he was wet once at 2 A M and twice 
at 6 A M His appetite was better, as he was becoming recon- 
ciled to his new diet He ate cereal and drank milk, which he 
had rarclj done before The only change I made was that he 
urinate c\erj fiftj minutes dunng the day instead of eierj 
fortj minutes Xo change was made in the night r6gime r e , 
•■t 7 and 10 r m . 2 a m and 6 A M 

The fourth \isit was on Julj Sth He had had no bowel 
incontinence since the fir'll \nsit He had not wet his dothrs 
once dunng the daj He was found wet once at 6 o’clock in 
the morning and had not w ct the bed on anj other occasion 

I had him unnatc c\crj hour dunng the day instead of 
c\crj fifij minute* 

His fifUi M*jt was on Julj 22d He had not been wet daj 
O' night for sixteen dajs I lengthened the internal from e\cr\ 
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hour to one and one-quarter hours during the day His SL\th 
visit on August 11th showed his weight to be 47 J pounds He 
had had no "acadents” for a full month The treatment out- 
hned was that he should unnate everj' one and one-half hours 
during the day mstead of every one and one-quarter hours, 
and no change was to be made from the four-hour schedule at 
mght 

On his seventh visit, September 1st, his w'eight was 47^ 
pounds There had been no wetting at all His appetite was 
never better He had been faithful to all directions I told 
him to unnate every two hours dunng tlie day instead of every 
one and one-half hours, and to omit the 2 o’clock urination in 
the rmddle of the mght 

On September 20th, his eighth visit, he weighed 47$ pounds 
He could hold his unne for two hours dunng the day and went 
from 10 o’clock at mght to 6 o’clock m the mormng witliout 
difficulty 

The mother volunteered the information that the child was 
no longer nervous or irntable, and she wondered if he could 
agam attend school The boy seemed to have complete con- 
trol over himself, and school was advised I told him to be sure 
and unnate ]ust before going into the school-room, again at 
recess tune, and agam upon dismissal I advised the mother 
to contmue puttmg him to bed at 7 o’clock and to pick him up 
at 10 p M and d A M as before 

His mnth \'isit was last October His w'cigbt w’as 48i 
pounds He had no further trouble He w'as awakened a 
10 p IT to unnate, but got up himself at about 6 to 6 30 in the 
monung to go to the bath-room I told him he might play a 
httle after school I didn’t make any additions to his die 
hst — contrary to his expectations He w’as still to be aw'akencd 
at 10 p M for unnation 

Today is his tenth visit He w'eighs 49$ pounds lie is 
probably cured of his enuresis His mother says she is no 
longer punctual about gettmg him up at exactly 10 P M , but 
calls him when she goes to bed She asks me if he can now ha\ c 
candy and baked beans occasionally I told her he could not 
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The cause of the enuresis m this bo\' was eWdently not due 
to adenoids or elongated prepuce or aad unne, as these factors 
had been eluninated previous to his present treatment The 
etiolog}' of enuresis is well exemplified in this case I behe\e 
It is a general ner\e-mu5cle fatigue due to mental stram, lack of 
suffiaent sleep, cxcesa\c muscular exertion, and a poor diet 
The average case is so utterly fatigued that at mght it is almost 
impossible to wake him up to unnate, and often after an im- 
successful attempt the child is put back to bed and tmeon- 
saously empties the bladder five mmutes later 

Most cases of enuresis, like this patient, begin the wettmg 
in infamy* A few, however, begm later on, usually during the 
third or fourth 3 ear, after a normal penod The etiology of 
this latter vancty is also a general neuromuscular fatigue, but 
the immediate cause is often found to be an acute disease like 
scarlet fev cr or chorea, or perhaps a fnght or a fall 

The incontinence of feces has the same ctiologj' as the m- 
contincncc of unne and is seen occasional!} comphcating the 
most pronounced cases of enuresis After treatment is begun 
the incontinence of feces alwa}'s dears up first, as it did m this 
bo} 

The dav wetting requires a little more explanation Our 
patient bad alwavs had enuresis smee birth He was a dav 
and rught w ettcr combined His bladder w as nev cr able to hold 
more than 2 or 3 ounces of unne at a time W'hcn this capaatv 
A as reached the bladder had to empty itself Normally the 
bbddcr stretches itself more and more as the child grows until 
It on hold more than 10 ounces In this case tlic bladder re- 
mained contracted vntli more or less inelastic walls In the 
treatment of cases like this one we must consider not only the 
gciicnl nerve-musde fatigue but also the contracted and un- 
dihtcd bhddcr Bv graduallv increasing tlic interval of mic- 
tuntion dunng the dav the bladder becomes accustomed to 
holding greater and greater quantities of unne, and stretches 
it'clf accordinglv This process requires weeks or months for 
‘uccc;': It cannot be humed, vs tlic bladder stretches slowlv. 

Rc-mhntv of mictunUon is cxtrcirciv imiiortant. The 
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bladder tliat has been used to emptying itself at “any old time" 
must be trained to rcgulantj Habit is an important factor in 
the etiology of enuresis After tlie neuromuscular fatigue has 
been overcome the habit of unconsciously emptjang the bladder 
may remain This habit may require more time and patience 
to correct than the treatment of the nerve-muscle fabgue The 
involuntary act of emptying the bladder must be made a volun- 
tary one He must be made to pass his nater on the minute 
the same time everj' day The interi^al must be short enough 
at first to keep lum from nettmg himself, even if the interval is 
as short as every ten minutes The interval should not be 
lengthened more frequently than once a week, and preferably 
not more than five minutes at a time I started this boy on a 
half-hour interval and increased it ten minutes at a time each 
week 

The day wetting usually clears before the bed wetting, be- 
cause while he is awake he can consaously hold his water for a 
few mmutes even if it takes a lot of effort During the night, 
however, the whole act of micturition is involuntary, and he 
has no knowledge of what is taking place He cannot help him- 
self even if he were very desirous of doing so 

Every day and even every hour that the child is drj' makes 
it easier to keep drj' the next day or hour The creation of tlie 
“dry habit” is very important for the final result Frequent 
and regular intervals for unnation tend to bring about the dry 
habit The interval, how ever, must vary according to the sever- 
ity of the case 

Cluldren tliat wet the bed only and are normal during the 
day do not have contracted bladders, but weak ones— a part of 
the general neri'c-muscle fatigue that I spoke of before This 
general fatigue does not necessarily mean a thin, anemic child, 
but one with tired neri'cs and musdes due to lack of suffiaent 
sleep, too much play and exatement, and improper food Im- 
proper food tires the stomach and intestines, and, in turn, tires 
the whole system So many factors take part in produang tlie 
general fatigue that unless everj-^ one is corrected the result will 
be poor A careful diet will not end the wetting if the child 
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plays too long or goes to bed too late A careful diet and plenty 
of sleep will not help matters if the regular periods of mictuntion 
are not adhered to strictl}' If tuberculosis or some other wast- 
ing disease is present m the patient, the simple hygienic meas- 
ures I ha\e outhned will not, of course, correct the general fa- 
tigued condition, and tuberculosis must alviays be considered if 
the child does not pick up on the ordmarj’ dictar> and hygiemc 
rules 

The diet is \erj important Almost e\erj case of enuresis 
Uiat I ha\e cier seen vas found to be on more or less of a poor 
fare, and >ou inll find it so if you take the trouble to mvcstigate 
It properly Sweets and sours must be omitted because they 
spoil the appetite and the proper digestion of the plain foods 
Soups, broUis, salty, and highly seasoned foods are either m- 
digestible or diuretic Coffee, tea, and cocoa arc also diuretic 
Raw apples and bananas interfere wnth the appetite and cause 
no end of indigestions Eggs and meat arc omitted for supper 
because tliey take too long to digest and interfere with restful 
sleep No food is given between meals m order to rest the 
gastro-intcstinal tract and, in turn, the whole s>stcm 

Besides the long hours for sleep there are other ways of 
resting the body You must allow less cxating and boisterous 
phv , prohibit the movies, music lessons, and school home 
Ic'sons A nap for an hour or even half an hour at noon may 
help a lot in Uie diildren that do not seem to get enough rest at 
night in spite of long hours of sleep Sitting down after 4 pm 
affords a little more rest 

Bed wetting is normal in infants and small children, but 
becomes abnormal at about four years of age Berl wetting as 
a family trait is very noticeable m reviewing the histones of a 
large <crics of cases Enuresis is a common symptom in idiocy , 
•jpinal cord lesions, diabetes and pyelitis, and when part of some 
other condition it cannot be treated v lUi success as I treated 
thi-. boy Pm worms may aggravate an enuresis because of Uic 
irntalion about Uic amts If iliey arc present they should be 
trcatcti firxt before any thinr cl-c is begun 

Blonde children sn more <ubjecl to tmirc>is than brunettes, 
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espeaally the very light blondes with light blue eyes Girls 
and boys are equally affected 

Nervousness usually accompanies enuresis Habit spasms 
and stuttenng are common accompanying conditions As the 
child recovers from the enuresis during treatment, it is surpns- 
ing how the nervousness and irritability are benefited The 
ner\'ousness and habit spasms have nothing to do witli the 
enuresis, but have the same ebology So closely related arc 
nervousness and enuresis that enuresis has often been called 
“bladder stuttenng ” 

After a patient has been apparently cured it must be seen 
to that he remains permanently cured This means a con- 
tmuance of the strict rfigime for months afterw'ard until the 
bladder can be surely trusted Most mothers cannot usually 
see this, and begm to break rules a week or two after the child 
has had its last “accident ” Some shght change is made m the 
child’s routme and he starts wetting all over again 

It has been my evpenence m treatmg enuresis in the way I 
have desenbed that about 20 per cent are cured within tlie first 
day or two, and never wet again after that About 20 per cent 
more are cured after three or four W’eeks, and all but about 1 
in 10 or 12 arc either cured or greatly reheved By "relieved’’ I 
mean that they wxt no more than once a w cek The incurables 
are usually found to be either tuberculous or shghtly feeble- 
minded Once in a while you will find one with an intermittent 
bactenuna The poorest results are encountered in children 
who hve with some relative other than the motlier or with a 
stranger who boards the child These guardians invariably 
beheve that the wetting is the child’s own fault and rarely be- 
heve enough in the soundness of the treatment to give it a fair 
tnal I always give these guardians a poor prognosis, and tell 
them w’hy 

As a great deal or, in fact, all of the success of the treatment 
hes m following the directions, the attitude of tlie child must be 
considered Many little children four or fi\e jears old do not 
care whether they wet tlie bed or not These children that do 
not apprcaate their condition or feel no shame will not follow 
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directions Thej ■ndll not sit quietlj' when told and •will steal 
water and eat candy at e\crj opportunity Thej' also cry and 
fight to sta} up late at night, so mudi so that they often get the 
best of tlieir “easy” parents and the enuresis fight is lost The 
older the child and the more mature it is, the easier it is to cure 
It, because of the co-operation m following directions It was 
because this boj w as anxious to get better that he follow ed direc- 
tions, and he saj's he is glad of it now I am going to see to it 
that he sticks to the simple life and diet so that he doesn’t begm 
his old tricks again 
\or, 4 — ^41 
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A CASE FOR DIAGNOSIS 


The patient J G . 3d, was the onlj child of joung and 
healthy parents He •n as bom normally at full term and weighed 
7 pounds and 4 ounces He was fed wholly on breast milk until 
eight months old During and following weaning his diet was 
regulated by good pe^atnaans At one >ear he weighed 22 
pounds. He has had a few colds, but up to one j car had ne\er 
bccnrcallj sick His father has been in the arm\ and his parents 
ha\c mo\ed about a great deal, so that he has been under the 
care of a great manj doctors In spite of a \cr\ sound diet he 
had not gained \ ciy much during the last se\ eral months and has 
had several attacks of what has been called “addosis ” These 
attacks usually come two or three weeks apart and last from one 
and a half to three daj s He is now eighteen months old and for 
the list several months has had the following diet. 


Who'- r"!'*. 
t-KsS 

Meat (chopp- J) 

Coo'kcJ cc-ca’* 

S'ra “cd \Tscoib’r« {;wcn) 

To'a'o baled) 

TfL • (o*a-fje ce, p-u-c ji. cc app'e ^lw) 
Sp - a-'* 


1 quit 
\ 

1 to 2 lab’espooTs 
6 to 10 tab’cspoois 

2 tab’espoois 
1 

1 tablespoon t-nce treeUj 


11c Is usual! V prctlv livch feels well and happv and has a 
frOod appetite Hi« bov cl« mov e once dailv without aid He has 
PC O'- h-'d anv unn->rA svmptoTi': Two weeks ago he wdshed 
2 ' pound- a-'d 2 ounces repre^enpng a total gam of only 1 pound 
^*■(5 2 oupct- in noril'"; 
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He has been sick with “aadosis” for four days This attack 
has been sunilar to, but more severe, and has lasted longer 
than the usual preMOus attacks The mother has earned out 
the pre\nously ad^'lsed treatment which consists of starvation, 
and 15 grains of bicarbonate of soda every two hours, with only 
“just enough w-ater to wash soda dowm ” After two daj's of this 
treatment the baby seemed somew’hat better and whole milk 
was given m undetemimed amounts Yesterday (third day of 
attack) the child vomited its milk twice and today twice There 
has been a httle fever, not taken by tliermometer until today 
He has been verj' fussy and has seemed quite uncomfortable, 
but has not cned as if in pain The bowels have mo\ed daily 
with cathartics and for the last two days the stools have been 
almost white There have been no urmary sjinptonis Tonight 
the child has refused soda, milk, and water, and has a tempera- 
ture of 102® F 

Physical exaimnation show's a well-developed and nourished 
child of about fourteen months m apparent age, moderately 
prostrated, whimng and fussing, with a grayish pallor The 
antenor fontanel is closed, there are 14 clean, strong teeth, none 
erupting The throat is very red, w'lth pm-pomts of grayish 
exudate on the tonsils The ears are negative There are no 
glands of the neck, heart and lungs fail to show abnormalities, the 
abdomen is flat, a httle tender m the nght upper quadrant, w here 
the hver edge is found to be 1^ cm below' the costal border 
The spleen is not felt No masses, other than the hver, are felt 
The skeleton shows no evidence of rachitis Gemtals and e\- 
tremities show no abnormahties Ner\ ous sj'stem pupils react 
equally, no retraction or stiffness of neck, knee-jerks equal, no 
Kernig or Babinski Stool passed dunng examination is white 
W'lth a rather cheesey odor 

Diagnosis, Differential — 1 Acidosis — From the mother’s 
storj' of several similar but less severe attacks, the diagnosis of 
“aadoSis” is refreshmglj' appropnate, but I have long since 
learned to accept with reserx'ations anj diagnosis of “aadosis” 
unaccompanied by tlie respiratory signs In other words, when 
a child has enough “aadosis” chnicall}' to amount to anything 
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he IS drunk and shows it Again, acidosis is seldom if e\ei:3* pri- 
marj but usually is a sjTnptom of a readily ascertainable pri- 
marj condition Ordinarily w e see fi\ e tjpes of conditions w hich 
arc called aadosis 

A Aadosis cliaractenzed bj \omitmg and fever These 
attacks arc more or less penodic and arc often called Qchc or 
recurrent lomiting Studied cases alnajs have a leukocjtosis 
as well as fe\cr, and almost alwaxs ha\e an obvious focus of 
infection, such as tonsilhbs, otitis media, appendiatis etc 
B Penodic, c\ chc, or recurrent \ omitmg These cases have 
pcnodic attacks of xomiting and do not retain e\en water 
Sc\ ere cases hax c hjperpnea, aad bodies in the unne, dummshed 
CO: tension and act xerj' drunk Careful studj will almost m- 
xanabh rex cal a long-standmg digcstixc disturbance, usually 
associated with the indigestion or oxerfeeding of fats (Kcrle>’s 
suboxidation) Thex seldom haxe fcx'cr or Icukocj’tosis 

C True aadosis with diarrhea These cases are alw aj s quite 
sex ere, and haxc, without question, aadosis, but the aadosis is 
rclatixc and due to loss of not only salts but uafer 

D True aadosis xxitli sudden death in hours or daj s Cases 
coming to autopsx inxanably «!hoxx lesions of the central nervous 
sj-stem indicating infection usuallx cnccphahtis These often 
resemble the "pink lesions ’ of infantile paralxsis 

K Unnarj or sjuiptomatic aadosis In practicallx cxcix’ 
c-icc accompanied bx fex er aad bodies will be found m the unne 
Unless tlicrc l^ sex cre x omiUng or hxperpnea these findings max 
be absolutclx disregardwl 

Treatment of Aadosis — Biochemical research and rlmi rg] 
cxpcncnce gatlicrcd dunng the last scxcral xears haxc shown 
x.iiliout question that aadosis is tlie result of abnormal com- 
bustion of the bodx tissue fat and protein Just xxhat dctcr- 
niintN the combustion of thc^m elements unknown Infection 
umiojbtciilx plnx-, a part, fat ox crfccihng and chronic digestix c 
di'^tiirb'>ncc'. likcAisc 

I ''cnliallx then if the ti-'UC'-fat and protein— haxc 
't-'rttxl to bum and if the bx -product^ of their combustion arc 
the jvj fi.ious acid bodic--> it v ould seem if a soluble fuel v ore 
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readily available for combustion ^\ere provided, that tins soluble 
fuel might be burned without poisonous by-products and the 
tissues left untoudied Therefore, it is reasonable to assume 
that sugar, than which there is no more soluble or available 
carbohydrate, may be given with benefit This may w'ell be done 
by means of orange-juice, whicli sw’eetened with honey, glucose, 
or even cane-sugar, has been foimd to take care of, in hours, any 
aadosis except Types C and D 

For Type C it must be remembered that the aadosis is due 
to the loss of salts by the bow'el, and therefore soda iviU be indi- 
cated It must, however, be emphasized that the gravity of 
the child’s condition is due more to the loss of water than salts, 
thus rendermg the blood so concentrated that tlie kidneys can 
do very little of thar work, so that to add soda or salts to tlie 
already great burden will only increase the difficulty The sen- 
sible treatment is to replace the lost fluids by any means possible, 
by mouth if the child will swallow, by the longitudinal sinus, 
intravenously, and subcutaneously Rectal infusions are seldom 
retamed and often do more harm than good 

For Type D the aadosis is secondary and entirely sympto- 
matic and, of course, nothing can be done Intelligent parents 
usually request an autopsy, the findings of w'hich generally sat- 
isfy them that death was unavoidable 

2 Infectious Jaundice — ^The season of the year, tlie presence 
of many other cases, the enlarged and tender hver, and the white 
stool make this diagnosis reasonably probable Jaundice of the 
sclera was not noticed, but the hght was artifiaal 

3 Infection of Throat — ^There is no doubt that the throat is 
infected It is well known that throat infections frequently 
cause digestive disturbances, and that a large proportion of cases 
seen for acute indigestion show on exanunation an acutely infected 
throat 

4 Recurrent Vomiting — Based on tlie story, this diagnosis 
seems very reasonable, but the diet has been unusually good and 
nbt high in fat It must be admitted, however, that the white 
stools certamly suggest fat indigestion 

5 Protein Indigestion uith Intoxication — ^Alany other chil- 
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dren in this community had at this time similar attacks with 
moderate \omitmg, fe\er, leukoQ-to^, acutd}* infected throats, 
and V hite stools These stools in\ anably showed no excess fat, 
but large amounts of undigested protein (mostly casein) These 
children did not in any nay resemble, clinically, the cases rarely 
seen of acute protein mdigestion mth putrefaction, characterized 
b\ tremendous prostration subnormal temperature, and foul, 
brown, must}, alkaline diarrhea They were simply qmte a 
little knocked out, \omited and had large cbeesQ' stools 

Laboratory Fmdmgs — ^WTiite count, 24,000 Urine, con- 
centrated, add, 1024, albumin 0, sugar 0, acetone faint, diacebc 
0, bile 0 Stool white alkahne moderate soaps, protein 4 plus 
(casein) 

Final Diagnosis — ^Aadosis is ruled out because of lack of 
dimcal and urmar} c\idcnce 

Infectious jaundice is ruled out owing to lack of bile in the 
unne and failure to find jaundice by da}hght- 

Recurrent \omitmg (fat intoxication) may be ruled out on 
the ground that for a long time the diet has been \ cry good and 
th-»t stool examination shows no excess fats In addition, the 
unne is ncgati% e for aad bodies 

Infection with addosis ma} be ruled out on the ground that 
while infection undoubted!} easts, as shown b} the appearance 
of the throat, fcicr, and leukocytosis }ct there is no cbmeal 
cadence of aadosis and the unne is negatix e 

Infection with protein indigestion therefore remains and is 
the onl} diagnosis possible consistent with the dimcal picture 
?nd the laborator} findings 

Final Diagnosis — ^.\culc infection of throat wnth secondary 
'onuung and protein indigestion (not putrefaction) 

Treatment — ^Tlic throat infection will undoubtedly take care 
of iL«^clf in 1 few days, e\ cn if left alone It is probable that c\ cry 
P^}''aan has a fax onto treatment for thro**! infection which 
uiffcv more or lc«s from that of other pliysiaans ^1} personal 
prcfc'-cncc in treatment is b->';cd upon the theory that dilorate of 
r^Jtvh i<; excreted bx Uic bmphoid structures of the throat and 
t’ crtiorc increi'cs the <K;c'ctions from thc-c structures In this 
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way infecting organisms arc washed away from the tonsils, 
swallow'ed and destroyed, and absorption is lessened The 
child was, therefore, given chlorate of potash in solution, 2 grains 
e\ ery tw'O hours Inasmuch as tlie adenoids and the entrance 
to the eustachian tubes are in babyhood close neighbors to tlic 
tonsils, and therefore extremely susccphble to infection by direct 
extension, it is wise to try to prevent that extension This w'as 
done by means of a 10 per cent solution of argyrol, 1 drop in 
each nostril every tw’o hours (Inasmuch as w'ater will not run 
up hill It IS necessary to turn the cluld upside down when ad- 
mimstenng anj' medication mtended for the adenoids or eus- 
tachian tubes ) 

The protein indigestion is probably not very important, yet 
it would seem wiser and safer to forestall the more serious 
protem putrefaction by withholding protein altogether In view 
of the fact that in almost every case of acute digestive disturbance 
fat IS poorly digested it would be ivise to withdraw the fat also 
Accordingly, the child w’as given nothing to eat but cereal 
jelhes and strained orange jmee He seemed quite eager for 
and took large amounts of these At the end of twenty-four 
hours his temperature was normal At the end of forty-eight 
hours he felt and acted perfect!}’’ well and the movements were 
browm He w'as then given his prexious diet in full and did per- 
fectly well 

Subsequent History — ^During the follow mg two w'ceks tlic 
child seemed as w ell as usual, at the end of which period he be- 
came suddenly sick again, w’as quite feverish, cried a lot, and 
vomited everything taken for the first tweh e hours The mother 
starved him and ga\e large amounts of soda, but the vomiting 
persisted On physical examination there was an evident mild, 
chmeal aadosis, the tliroat was red, there was gray exudate in 
the folhdes of the tonsils, the white count was 25,000, and the 
urine show’ed large amounts of acetone and diacctic acid These 
findings leave no room whatev'er for argument in making the 
diagnosis of acute infection of the throat with chnical acidosis 
The same throat treatment previously desenbed was given 
The acidosis was severe enough to warrant treatment as such 
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Inasmudi as aad bodies in the blood are ^ en- readily eliminated 
and completely so in a \ eiy short time it seems more sensible to 
present tlieir further formation than to trj’ to neutrahze them 
bj soda which bothers the child, tastes bad. and often tends to 
inCTcase the \ omiting It has been mj custom for se\ eral 5 ears 
to gi\e strained orange ]uice or the juice of canned pineapple 
instead These arc taken eagerly and gratefully e\ cn by \ erj 
small babies ^ly rule is to gi\ e cither icc cold, m teaspoonful 
doses at fiv e-minute intcr\ ab WTicn there has been no \ omit- 
ing for half an hour the dose is doubled and that again doubled 
at the end of each half-hour when there has been no \ omiting, 
until 1 ounce is retained after which 2 ounces arc gi\cn c\cry 
two hours Usually e\en in reasonably sc\crc cases, % omiting 
ceases altogeUier in two hours This treatment was carried out, 
^ omiting ceased shortly (I ha\c no record of exactly how long 
It persisted), and the child was completely well in forty'-eight 
hours 

For the succeeding three weeks the patient was \agucly’ 
unwell at times He was \cry peexish, cned a great deal, ate 
poorly , and did not gain Repeated examinations failed to show 
fc\cr digestive or urinary disturbances The tonsils, howcicr, 
remained ratlier red had a granular appearance, and were ob- 
Mously adherent to the pillars Tlie ear drums showed no 
abnormaliLie- 

\l the end of the aboxe interxal the child had anotlier typical 
“acidosis attack ' with fc\cr, aaduna and leukocytosis The 
Uiroit showed CMdence of acute mfecUon and the child was 
extremely irnlabic and pccM«h, and refused almost all food 
\ftcr tv enty -four hour-, of treatment of the throat and aadosis 
a*; outhnctl above the vomiting ceased and the Uiroat appeared 
to be much belter but the child continual to be sick Phvsical 
ex-'minilion rc\ca 1 «l nothing abnormal Far examination rc- 
'takd 'flight blurring oi the light reflex of tlie right ear, but no 
rcdncv=; -nd no icmkrntss in lube canal or m.’-ctoid areas 
Ti c'l V .•<<, no tdtma of iht jw-ltnor wall of the canal Dunn" 
t’c nxt four d-'v- tic ttmpcraturc ro=c irom 100' F in the 
r’mung- to 10^' and 100” F at noon time and dropped to 
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100“ F again m the e\ emng Repeated examinations re\ calcd 
nothing further than the symptoms above descnbed The 
white count was 22,000, 23,000, and 25,000 Conditions con- 
sidered were 

1 General infection ansmg from tonsillar mfccbon 

2 Otibs media 

3 Eustachian tube infection without signs m drums 

4 Memngitis 

5 Lateral smus thrombosis 

6 Mastoidibs 

7 Central pneumoma 

8 General tuberculosis, hghted up bj' previous mfccbon 

Discussion — (1) In any general infecbon m infancy or early 

childhood the child mvanably looks badly and seems very' sick 
Furthermore, the heart is hable to dilate rapidly and to de- 
velop murmurs Also, with dimimshing resistance, tlie leuko- 
cy'tosis IS hable to decrease Li this case tlie child looked and 
acted surprisingly well The heart did not dilate or develop 
murmurs and the leukocytosis mcreased a little 

(2) Bey'ond a shght blumng of the hght reflex of the drum 
there was no evidence, whatever, of any trouble in the ears 

(3) It IS well known that infecbon can exist within tlie eus- 
tachian tube for several days before any evidence of it appears 
m the ear drums Owing to ready absorpbon these cases appear 
acutely sick and are very puzzhng on account of the lack of 
any defimte signs They usually, however, are quite tender to 
pressure m the so-called tube area, that is, m the apex of tlie 
tnangle formed antenorly by the ascending ramus of the jaw' 
and posteriorly by the antenor edge of tlie mastoid This cliild 
showed no such tenderness 

(4) Early memngibs is to be considered even in the absence 
of any' defimte nen'ous symptoms The child was very irritable 
and cranky', and while it wanted to be held all the time, it did 
not want to be handled, and seemed unduly sensibve 

(5) Sinus thrombosis should be considered in all cases hav- 
mg a high and irregular temperature and a negabve physical 
axaminabon, wnth negabx e unne Such cases arc, how ever, ex- 
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tremcl} prostrated, look ^ery sick, and often fall or nod as if 
dizzy 

(6) ^lastoiditis doubtless may exist vnthout any of the usual 
external sj-mptoms whatever Among older children tenderness 
and edema over the mastoid process are classical, but m babies 
edema of the postenor wall of the canal is frequently the only 
sign 

(7) A central pneumoma or other deep mfection of the lungs 
may exist for days without any evidence on physical examina- 
tion As a rule the respirations are characteristic enough to 
arouse suspiaon at least, if not to justify' the diagnosis 

(8) General tuberculosis is often enough stirred up by other 
processes to justify the suspiaon that it might exist here 

At this point roentgenograms were taken of the lungs and 
the mastoid and Dr John Lov ett hlorse v as called m consulta- 
tion Phj’sical examination by him revealed nothing new On 
considenng the evidence to date it vas agreed that 

(a) The child was not sick enough to warrant a diagnosis of 
general infection 

(b) There was no ev'idence whatever of otitis media 

(c) There were not enough disturbances of the nervous 
system to justify lumbar puncture in order to rule out menin- 
gitis 

(d) Roentgenograms of the head show ed no occlusion of 
mastoid cells, and therefore ruled out mastoiditis 

(e) Roentgeongrams of the lungs showed no abnormal shad- 
ows and therefore ruled out central pneumonia 

(0 ^^^ule the ncgativ c tuberculin skin reaction is of no v alue 
m a case of general tuberculosis, it is inconceiv able that so acute 
a case, if tuberculous, «=hould fail to «hov mottling in tlic roent- 
genogram of the luntrs 

It was also agreed that, while we could find noUiing suggesting 
otiti'; mcrln y ct llic opinion of a competent aunst w ould be of 
'"alue in ruling out any infection of the accessory sinu«cs, cus- 
tachian tubes or htcral <muscs or. perhaps m pinning down the 
infection to somc.vhcre above tlic neeJ as v\c liehcvctl that all 
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otJier processes had been ruled out Dr E A Crockett was then 
called in consultation and, after evaniination, deaded that 

1 Roentgenograms ruled put mastoiditis 

2 The child was not sick enough for, and the absence of 
inequahtj' of the external jugulars ruled out, lateral sinus 
thrombosis 

3 On account of shght tenderness in the tubal areas a low 
grade infection existed in the eustachian tubes winch had not 
yet revealed itself in the appearance of the ear drums, but 
which probably would be delimte w’lthm tw'o or tlirec dajs 

4 The appearance of the tonsils and tlie course of tlie infec- 
tion in the eustachian tubes was characteristic of chrome infec- 
tion which was primary in the tonsils and adenoids, and should 
warrant their removal as soon as the present infection had died 
down 

Immediately Subsequent History — On tlie following morning 
it w’as reported that the child had spent a very uncomfortable 
mght, had cned a lot, and had repeatedly put his hand to lus 
right car Exammation showed a red and jellow bulging car 
drum Paracentesis was followed by a few' drops of tliin pus and 
dark blood Exammation of the left ear showed a slight blurring 
of the hght reflex, but no redness or thickenmg The tube area, 
how'ever, was quite tender That afternoon the temperature 
rose again to 105° F The following morning the left car drum 
was found to be reddish yellow and bulgmg and paracentesis was 
followed by a gush of blood and pus The temperature did not 
nse again, the ears discharged profusely for four days, and tlien 
gradually dried up, and the cluld seemed perfectly well at the 
end of ten days 

Fmal Diagnosis — 1 Chrome infection and hjTicrtrophy of 
adenoid, encroachmg on fossa; of RosenmuUer 

2 Chrome tonsilhtis with hypertrophy and adhesions 

3 Subacute otitis media 

Final Treatment. — During all this period of six weeks or more 

directed at sccondarj' rather 
There can be no doubt, in \ lew 
of the de\elopment of these manifestations, that the tonsils and 


treatmen5;^asJ^^ necessanly 
than df phoM:^ lhamfestations 






